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NEW BOOKS OF SCIENTIFIC INTEREST 


Numerical Problems in Advanced Physical Chem- 
istry. J. H. WOLFENDEN. xx+227 pp. $2.75. 
Oxford University Press. 

This book is an attempt to bridge the gap between 
the theoretically physical chem 
the laboratory student 
papers, 


interesting parts of 


and experience of the 


problems 


istry 
rhe 


mostly of recent years 


given are based on original 


Arithmetic. TERRY. 407 


Longmans, Green. 


Duodecimal GEORGE 8. 


pp. $7.50. 
A demonstration of the use of twelve as a more con 


venient basis for arithmetical calculations than ten 


and the resultant simplification of arithmetic. 


Duo 
decimal tables of square and cube roots, reciprocals, 


logarithms and trigonometrical functions are given. 


Tables. LELAND W. 
Blakiston. 


of formulas for the 
immediate unit into another by 
multiplication alone It not only includes the units 
used by the expert, the student and the 
doctor, but also those used by the jeweler, the house 


Conversion 
122 pp. $1.25. 


Sprinkle’s 
SPRINKLE. Xii + 


arrangement 
one 


An alphabetical 
conversion of 


technical 


wife and the stationer 


Our Physical World. CHARLES F,. ECKELS, CHAL 
MER B. SHAVER and BAILEY W. HowaArp. Illus 
trated. xi+801 pp. $1.00. Sanborn. 


An elementary text-book on the physical sciences 


which view to their 


interprets these sciences with a 
more effectual utilization in the improvement of daily 


living 


RENEE VON 
xii+472 pp. 


Fearfully and Wonderfully Made. 
EULENBURG-WIENER. Illustrated. 
$3.50. Macmillan. 


The functions of the human organism, its physiol 
ogy, anatomy and whole The writer 
has attempted to present the known facts of the hu- 
man organism and its functions and to relate man to 
the universe by considering the phenomena of life on 
the basis of the energy concepts of modern physics 


behavior as a 


ERNEST R. TRATTNER. 426 


Carrick and Evans. 


Architects of Ideas. 
pp. Illustrated. $3.75. 


The author has prepared for the layman the story 
of the genesis of the scientific theories on which the 
structure of human knowledge is based. He includes 
accounts of the lives of the scientific men, who de 
veloped these theories—Copernicus, Hutton, Dalton, 
Lavoisier, Rumford, Huygens, Malthus, Schwann, 
Darwin, Marx, Pasteur, Freud, Chamberlin, Boas and 
Kinstein 


Charles Darwin: A Portrait. Grorrrey WEST. 
xiv+ 359 pp. $3.50. Yale University Press. 


The story of the life of a man who has profoundly 
affected the thinking of the modern world. It is 
more than a nineteenth century story, beginning in 
the eighteenth century with Darwin’s grandfathers 
as young men This is the twenty-fifth work pub 
lished by the Yale University Press on The Philip 
Hamilton McMillan Memorial Publication Fund. 


JOHN SHAW BOYCE. 
McGraw-Hill. 


Forest Pathology. 
224 illustrations. $5.00. 
text al 


This volume will serve both as 


ies of 


book It covers the im 


United States and Canada, 


portant spec 


in the 


with es; 
l 
l 


phasis identification, tree habits, silv 


upon 
ind tree ranges many photogr 
trating the distinguishing features of leaves 
bark, and the habits of 


There are 
fruits, seeds, twigs, 


Physiography of Eastern United States 
M. FENNEMAN. xiii+691 pp. $6.50. M 
Hill. 


In this book the atmosphere and 
tioned only as relating to the land surface 
discussed are in large measure the product 
logical investigations The author has 
organize, rather than to assemble this data, t 
lish order, rather than to describe the Unit 


Giant Fishes, Whales and Dolphins. 
MAN and F. C. FRASER. xiii + 361 
Norton. 


ocean 


This book provides 
accurate illustrations and gives a readablk 
of the appearance, size, habitat, mode of li 
breeding habits and economic importance of 
ous specimens that find a place in the bo 
illustrations, consist of eight colored plates 
than one hundred drawings by Col. Tenison 


simple key descri 


EARL PARKER HANSO> 


Reynal and Hitchcock. 


Journey to Manaos. 
pp. $3.00. 


rhis is a narrative of an expedition sent 

Carnegie Institution of Washington to meas 
“declination” of the earth’s magnetic field 
difference between true north and the magnet 
which controls the compass, etc These 1 
ments were repeated at some eighty stations 
observations had been made earlier by other i: 
gators. 


Van Nostrand’s Scientific Encyclopedia. 
$10.00. Van Nostrand 


volume encyclopedia which covers the 
sciences, the applied navigation, 
nautics and medicine and the three 
gineering—civil, mechanical and electrical 

and there is an « 


\ singk 
sciences of 
branches 
thousand terms are given 
system of cross-indexing 


English edition. 
2614 pp. $12.50. C 


Index Generalis, 1938. 
MONTESSUS DE BALLORE. 


\n index, published annually, which outlin 


principal intellectual resources of *he world 


cludes institutions of higher learning, libraries 


servatories, scientific institutions and learn¢ 


cieties. 
An Ecological Glossary. J. RICHARD CARP! 
viii + 306 pp. $4.00. University of Oklahoma 


has appeared 
community ce 
outlining the develo; 
with a bibliograp! 
dealing with ter 


that 
biotic 


This is the first glossary 
the formulation of the 
There is an introduction 
of ecological nomenclature 
the more important papers 


concepts 
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UTILITARIAN ASPECTS OF GEOPHYSICS 


By A. G. McNISH 


Withessecdi 
and | eration of 


] } 
scrence cedleatecdt To 


pl Vsh al properties 


he earth In 
itellectual fase 
al scrence 


mports 


n thre 

Kirst, direction toward a 
al exploitation orf natura 
second, prediction of ni 
and recommendation 

r effects: 

avoldins 


Causing 


COnSICerIne 


nee separately 





THE SCIENTIFIC MONTHLY 


Photo bu courtesy tnited States Weather Bureau 
RADIOMETEOROGRAPH ATTACHED TO PARACHUTE AND SOUNDING BALLOO> 
MECHANICAL WEATHER-OBSERVERS ARE SENT TO GREAT HEIGHTS IN THE ATMOSPHERE IN } 
WEATHER OR STORM WHEN‘ HEY REPORT BY RADIO THE CONDITION OF THI AIR 


HEIGHTS ruis OROLOGICAI 


FORECASTE! 


carried to great heights by small balloons. amounts of data are being accumulat 
Expensive flights by airplane, which are — to ascertain if such forecasis are poss 
not possible in bad weather when they and to guide in making them if they 

are needed most, will no longer be nee The St. Swithin’s Day myth and ot 
essary Instead robot weather-observers superstitions regarding weather w 


will be carried aloft and send back radio blasted long ago by scientific invest 


signals describing atmospherie conditions tions. Instead, some investigators 


at various heights. looking to variations in solar radiat 
The possibility of forecasting weather and sunspots for indications of weat 


for entire seasons has received much but without success (leean-currents. 


attention trom meteorologists. Vast fields and snow-cover, and associatiol Ss 
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in one part of the world with 


ent weather in another part have 
studied with the view of long 
forecastif¥e?r The value of reliable 
ible forecasts to farmers, mer 
s and industrialists is self-evident 
vhile, the search roes on 
nd the immediate scope of fore 
weather is the study of climate, 
s only the weather on a large 
Other branches of e hvsics 
“at climatic changes have 
past aves Since change it 
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iwh man is primarily confined t 
d surtace of the earth, he can not 
of the fact that 


vlobe pon which he lives 


mindtul three 


ered by water. Though much of 
graphy belongs to other branches 

ence, the plivsies of the ocean cor 

tes no small part of the subject 
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a proper knowledee ot their tidles 
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topography ot 
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wavs. Vast herds of living creatures 
eyraze in the natural meadows of the se 
untended 1\ cowboys ol shepherds i) 
SUpPpIS the world with much of its s ipp 
of food. It is estimated that the t} 
of ocean fisheries is neat £1) OOO O00 
OOO annua Preservat! if these fist 


eres durn the vrowtl i mecha 
Civilizatio is one of the problems i 
by OCceaHnoerapners since proximil 
centers of ZAtIoOr rrhanke i isi 
erround more \ lable ! SSel tI 
such grounds are } by p 
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FLOWING WELL IN ROSWELL ARTESIA®S \s EW MEATCO 
KE CONO oO} 
oh i ( 
compass-directions at sea are es tion ties 
i} to our maritime activities. The — plants Knowleda 
ls and currents of the oceans are im rents assists ( 
tant in affeetine the drift of iweberes the natu ~ rees ¢ 
the Trozen polar seas to warmer Like HOS natura bye 
OLS One needs only to think of the ocedl Ss Trequet 
aster which the name Titanic reealls Storms which do mild da 
ealize the importance of knowledge cities sit eatel tl . 
erning the drift of icebergs on the ited upon the = sea iS | 
Seas tiles he ped Up 1) ies | ! ! 
In addition to their service as hiel ind rendered more devast ly 
Ss of nations, the oceans perform wives wi | op then iu it da 
able services to soci TV nb mans other ave te ( ha prop I pred 
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the earth 
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within 


measuring IS 
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size and shape of the earth and to cor 
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proper limits accuracy 
relate points on its surface to best meet 
the requirements Tor mapping, engineer 
The 
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Ing and modern 


scence 


survey does more determine 


tudes, longitudes, elevations, lay 


boundaries and locate points on which 


riehts ol property are based (Geodetic 


control and the maps based on it are of 


inestimable value to the engineer who 


would build roads, canals, bridges, dams 
and the countless features of man’s ex 
surface. 
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ploitation of the earth’s 
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appears to be an academic problem, 
it is of intense practical importance 
cause the earth is far from spherica 
form. Accurate mapping must take t 
lack of sphericity into account. ast 
the 


allowed 


nomical observations figure ol 


earth must be for becaus 
plumb-line does not point directly tow 
the center of the earth at all places 
its surface. Variations in gravitatio 
force from place to place arise partly 
cause of the departure of the earth fh 
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in 


is strikn 
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revealed by variations rate 


clock eont rolled by 
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th deposits of oll In certain may sten floods by the construction of 
; the gravitational force is mark dams and may transform deserts nto 
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ments of gradual tilting ot 
slow displacements of the land 
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Italv, Martinique and the Azores 
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rut these Cyclopean monsters, t 


! their angry moods are nowt \ 


in virtue. Volcanoes are sources 


nany valuable minerals which they 
up quite readily In a few cases 
r power may be harnessed to serve 
’s needs. In Italy superheated steam 
Jeanic origin is used to drive turbines 
vrenerate electricity At the same 
e volatile voleanie products accom 
ng the steam, especially boric acid 
nonia and carbon dioxide, are reco 
and they and their derivatives are 
in the market. Hot springs, anothe 
ase of voleanic activity, produce water 
ecognized therapeutic value, while the 
rm waters from the springs in Iceland 


d othe places are coming into use Tor 


iting buildings and other purposes 
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ihe progress of navigation on the hig 


is resultine from the development oO 
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e lnariner Ss compass Torlis an meres 


chapter in the history of civilization 
though to-day large ships carry gyro 
passes and flights of au plane are fre 
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THE MEANING OF MEDICAL RESEARCH 


By Dr. ALFRED E. COHN 


EFELLER INSTITUTE FOR MEDI 


You may expect from me a description to protect them from maladies yw 
of discoveries, dramatic and exciting per- which they are threatened, to rel 
haps; of new diseases or of the mecha them of discomforts once they are est 
nisms underlying diseases already iden lished. There are many diseases, difi 
tified; of new drugs which eure, like’ ing in the degree of dangerousness, 
sulphanilamide; or of new operations fering in nature, differing in geograp 
which relieve or prevent devastating distribution There are patholog 
conditions. I could enliven this report states to the existence of which we 
by such narratives, as for example the —sensitive—others which, for various 1 
great new insights which have resulted sons, we ignore. Then there is the el 
from studying the pituitary gland seri acter of education, having its sources a 
ously The investigation of this organ momentum in the contemporary sce 


by Cushing who gave the forward move which makes men fit to undertake chief! 


ment a great impetus and by many other what is comprehensible in that sce 
very capable and ingenious investigators, Researches are delayed because peints 
has resulted in the description of new Importance are missed, scholars be 
ailments, has given point to the attempt unprepared to comprehend them and 
to understand the interrelations of fluids seize their opportunities Researches 
and tissues and organs, in ways and to sometimes hurried, wasteful and ert 
extents not dreamed of ten years ago; ous, because the idea is entertained 
has made available agents of real power current equipment is adequate to 

in adjustine defaulting or erring mecha with particular problems. The quest 
nisms. Or in a sense less pathological of public versus private scholarship 
and more physiological, describe how Important—less important now when t 
great has been the increase in knowledge whole situation ot research is better 
of the behavior of suel Important tissues derstood, and when private scholarshi 
as muscle and nerve. To speak of any recognized as being less private 
one adequately would cost all my time formerly Private refers both 

There are other ample provisions, how cial resources sufficient to free 

ever, for spreading that sort of informa from the restrictions imposed upon 
tion. My task is both simpler and more Use of public funds; and to intelleetu 
complicated I am to speak of what latitude which makes room for person 
research in medicine ‘‘means,’’ what its vagary, for unorthodoxy, whicl may nv 


’ » tolerated even in; sen leMi1e e ) 
nature is and what Irposes And | be tolerat ameven in an acacemie envire 
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lectual life of which Hessen and his 
wers have made us aware.” 
he meaning of medical research must 
ird these various social and personal 
ects. It must regard also the nexus 
\ ‘+h exists between medical and other 
sciences. It must make an effort to un- 
tand likenesses and differences which 
racterize medicine in relation to those 
er sciences. It must analyze the situ 
ms, diseases and social pressures, to 
which energy is devoted and must de- 
scribe the means, in men and facilities, 
which are available for carrying them 
| propose to speak first of what we 
st ily - second of how we study it: third, 
who does the studying ; and finally 
the course of this discussion for what 
ison does the study take place 
When these far reaching issues and 
neeptions are being canvassed there 
must first be described certain situations 
vhich the world of diseases presents to 
vestigators. It has already been sug- 
sted that these vary with time and 
place. We do not study those diseases 
which do not exist—or which exist else 
where, or which exist no longer. The 
mpulse to study a viven disease or a 
riven hygienic circumstance results from 
the danger or the damage which its pres- 
nce Causes. Epidemics of diseases like 
the black death or of poliomyelitis, or of 
It would be interesting and important to 
dy the nature of social pressure, using this 
rm in its widest sense, in the province of dis 
ses. It is a point of view not strange to his 
rians and students of social phenomena, but 
not yet much employed in medical thinking. 
he illustrations in this essay have been drawn 
fly from communicable diseases and from a 
other maladies differently grouped. fut the 


itions exhibited by the development of know 


of nutrition, or of understanding chemi« 


rocesses on which nutrition depends, of agricul- 


} 


growth, of social change in which th 


inds on the food supply of the less favored 


ive more sympathetic reecognitio1 all these 

matters which lie for analysis at the do 

tl critic. Here, as elsewhere, these and 
ther factors require study in a complete account 
f the processes at work in a community. 
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influenza, or of cholera can searcely or 
safely be ignored. But not many of the 
resources of this community are devoted 
to yellow fever or kala-azar, or Afri 
can sleeping sickness If these diseases 
were, by their maritime introduction, to 
threaten the local population, a study of 
them would be inescapable. They are 
studied though for several reasons; a 


general philanthropic motive ; because, as 


in the opinion of Dr. Albert Schweitzer 
restitution should be made by a people 
for the injury done another; because, to 


preserve 


study them is imperative to 
health along international trade routes 
Pressure of some sort is usually exper 
enced or is exercised when a study 1s 
undertaken 

Of the diseases which we do study 
there are several kinds 
creat Importance to understand that dis 
eases can not, all of them, be regarded as 
forming a System. Z ev can be grouped 
as indeed they are, to form several SVS 
tems. The various systems have, supe! 
ficially at least, little in common except 
that they transform the individuals whom 
they afflict Each group, on the othe 
hand, exhibits traits which leave none o1 
little doubt as to the relatedness of the 
members 

The center of gravity of interest in dis 
eases has long, rough ror two generi 


/ 


tions, lain in infectious and eprdle mic dis 
eases. To understand them and to cur 
them, the sciences which needed to be 
and which were and are actively cult! 
vated are bacteriology and parasitolog 

these two in some respects simulal 
More recently diseases resulting fron 
f 


viruses, agents ot lar Sthati¢ 


than bacteria. have been added to the 


} ry" . ] ] ‘ 
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Parallel with bacteri new in the study of diseases. Comp 
to the amount ot energy which has 


se avents 


ind parasitology, sciences roughly 
have been de expended, the SLCCeSS SO lar ach 
lv. been extraordi 


rrouped as immunological 
» been studied has, quite oby LOUSI' 


veloped, in Which there have 
I that 1s to say, the behavior Infectious or conta@ious or epic 


"Te 
which diseases have often been characterize 


hosts plants and ablithals, 
Studies of acute Acute means two things 


us avents Invace 
individuals are seized suddenly wit! 


lmimunity have gone Tarther though than 
individual hosts when under ability, a matter of hours or mn 
epidemiology has and also that their duration 1S us 
alongside Ss in brief—though there are numerous 
study which ceptions, as tuberculosis, syphilis 


ot men, plants, lepross 


for invasion But there ; 


become prepared 

eX often called 

season, SUD rreat groups 
bl the 
ies, hered 
efforts 
sedulously 

utilize the nor 
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rangements; there are the defects which 
result from insufficience or mal-function 

the glands of internal secretion—the 

rmones in short; there are diseases 
f the nervous system. It has been cus- 

mary to divide diseases into three, or 
perhaps better two, main groups as I am 

ing; bacteriological and physiological 
both, but the latter especially employ- 

i¢ physical and chemical techniques. 
Chronic diseases fall into each of them. 
These categories require in certain in- 
stances to be stretched fairly wide, in 
rder to inelude all the varieties. But 
they will serve for this discussion, espe- 

ally if in studying bacterial diseases, 

e behavior of the host, immunology, 
s included; and if in the physiological 
nes, anatomical defects and malforma- 
Lions. 

It is sufficient, I think, to suggest that 
medicine deals with many kinds of con- 
ditions and that they fall roughly into 

e categories that have been indicated. 
Of chief moment is that the classifica- 

m, though rough, suffices to indicate 


that well characterized groups can be 
recognized and that, through this pos- 
sibility, study is facilitated, perhaps 


uade possible. 

Now it is generally understood and 
deed it must be obvious that when a 
malady or any other natural phenome- 
ion begins to be analyzed (analysis be- 
ig the method essential to experimental 
esearch) very soon a level of organiza- 
tion is reached, less complex than the 
native state of a whole plant or animal, 
the study of which requires recourse 
to a chemical laboratory. This is due 
to the fact that biological mechanisms, 
when the attempt is made to view them 
more simply, break down promptly to 


hemical processes. In physiological dis- 
eases, especially those of the heart and 
arteries, in parallel fashion, a stage is 
reached when mechanical and physical 
appliances are needed to help in under- 


Standing what is going on. To turn to 


chemistry, to mechanics, to physies, is to 
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turn not so much to fundamental things 
as to machinery which and 
which determines more complex, directly 


underlies 


observable behaviors. These disciplines 


—physics, chemistry, immunology—con- 
stitute the techniques which are used to 
analyze, to reduce to simpler, more easily 
understandable mechanisms, the surface 


appearance of maladies. The fact that 
this is the situation in research in dis- 
eases constitutes a dilemma. To this 


problem it will be necessary to return. 

I have referred to two kinds of chronic 
diseases—one which can occur at any age 
and one which is characteristic of the 
aged. Those ' 


the aged require especial description be- 


diseases characteristic of 
cause, though they are not new, they are 


beginning to take on new significance. 
We grow older, all of us. As 
known, in the course of doing so we fall 


subject predominantly to several distinct 


is well 


kinds of disabilities. I pass over cancer ; 
its nature and its ravages are in every 
one’s mind. But what happens to the 
heart, the arteries, and the kidneys, has 
been less clearly appreciated. I do not 
wish to discuss all the possibilities, all 
the theories. One theory ought I think 
to be more fully described. In the sense 
that everybody ages, aging has come to 
be looked upon as a natural phenomenon 
—natural as differing from accident or 
from Since every 
aging is anticipated and the separate 


s re 
one ages, 


chance. 


phenomena of aging are looked upon as 


predictable. This has been a subject of 


very active research in recent years. 


And the objectives in such 
have been twofold; first, to ascertain as 


researches 


precisely as possible a picture of what 
actually takes place and second, to dis 
work to 


cover what mechanisms are at 


bring about such results. I single out 


the arteries for more detailed descrip 


tion. That the arteries change is now 
universally known, especially the great 
artery of the body, the aorta. What is 


less well known is that the smaller ones 


do also. Arteries which have come in 
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for marked attention in recent years are 
those of the heart—the coronary arteries. 
The walls of arteries may be thought of 
In the coro- 
the first de- 


as having layers or coats. 

nary arteries, for example, 
tectable changes take place in the inner- 
most layer; its elastic membrane splits 
in two and does so rather early in life 

From then on, more and 
50 or 60 
have 


in the twenties. 
more changes take place. At 
these 
been termed 
familiar with the succession of these ap- 


changes are advanced and 


arterio-sclerosis. To one 
pearances, it is possible to tell their age 
within a few years. Being able to do 
this is good evidence that there is nothing 
haphazard about the process. How are 
these systematic changes brought about? 
And how, assuming that they develop 
systematically, can they be prevented or 
To answer these questions, 
very 


delayed? 
have been 
early times and to explain them, serious, 
far-reaching researches have been under- 
taken. But so far there are no answers 
satisfactory to many scientists. Mean- 
while the quest goes on, with intensifying 
The problem, as I shall 
show presently, is urgent. What is true 
of the the heart is true of 
those of the brain. About other organs 


Progressive alterations, 


ventured since 


guesses 


earnestness. 
arteries of 
less is known. 
and tissue, 
beside the 


appropriate to each organ 
go on throughout the body 
heart muscle, in the kidneys, in the liver 
everywhere in short. 
But changes in structure do not alone 
Compar- 
the 


The slow and 


exhibit progressive alteration. 


able ones can be observed also in 
functioning of the body. 
gradual rise with age which the blood 


An- 


been 


pressures exhibit are well known. 
striking has recently 
found in the the 


Ilere, it appears that ptyalin, the starch- 


other one 


nutrition of body. 
splitting ferment of the saliva, decreases 
between 25 and 81 (these are averaves) 
thirty-fourth, 
seems probable, a very striking read just- 
ment in digestion and food requirements 


to one necessitating, it 
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in the More intimate stil] 
changes in behavior of the muscle fi 
of the heart. 


for example, that as the animals 


aged. 
It has been shown in 
older, the ability of this tissue to ut 
oxygen diminishes significantly. Fir 
as in changes in structure and in f 
tion, so also, it appears can changes 
psychological performance be detect 
Interest in this phase of growth has by 
run more recently, so that it would 
the prelir 
There can be little d 
fruitful field 


rash to accept results of 
nary studies. 
though that 
further investigation.* 

Many regard it as an idle 


but it is one which should be put neve: 


this is a 
quest 


theless—are processes so universal as a1 
those identified with aging to be class 
with diseases? 

stant; they wax 
occur; old ones vanish; they are unlook: 
Of t} 


Diseases are not ¢ 


and wane; new o1 
for; they are recovered from. 
changes which accompany aging, none 
these characteristics can be predicaté 
It seems better to weigh the question 
the nature of this process of aging a wl 
longer, before coming to a decision on 
Two ways of thinking are pos 
sible—that whi 
can be prevented; or that it Is not a 
accident and that, as the body increases 
in bulk and by so doing is said to grow 


parallel changes are taking place wit! 


nature. 


aging is an accident 


the body, in its most intimate recesse 
which accompany that growth, and whic! 


themselves may be regarded as taki 


part in and perhaps constituting the phe 


nomena of growth. In this sense th 


body grows continuously, changes, called 
differentiation, taking place in all its 
parts, the form of change passing fron 

4This reference to psvchological matters is 
brief because I am depending on other phases 
of this problem for illustration. But the pla 
in human nature and in diseases which psye! 
logical deviations occupy can searcely be over 
emphasized. I am at one with those who wis! 
to understand organisms as wholes and to 
turn from the wilderness into which the requir 
ments of thought in the 17th century natural) 


led us. 
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without break until the 
al dissolution. This view urges that 
‘re is only one forward moving change 


stage to stage 


not, first growth and then degenera- 
m, but continuous progressive differ- 
ntiation. 
ot an accident, it is not degeneration— 


And growth so understood is 


id it is not disease. 

These old ailments 
‘hallenge. To care for them is becom- 
ing a great burden, financially. Can 
anything be done to relieve the strain? 
Medical research, not yet very consci- 
is struggling with the question. 
It has When 


questions were first raised fifteen years 


present a new 


ously, 
no settled answer. such 
avo, we were not yet ready io weigh 
them. Now the response may become, is 
indeed becoming, more intelligent. The 
old hospitals built for infectious diseases 
will no longer serve. In part they are 
improperly constructed for these pur- 
poses. And from the point of view of 
research, the new situation calls for new 
It is still inescapable that 
infectious diseases continue 


orientation. 
research in 
here and elsewhere. Ilere because there 
is still tubereulosis, syphilis, poliomyelitis 
and other infections of the nervous sys- 
tem, rheumatic fever and influenza; else- 
where, in the tropics, because of diseases 
indigenous there, but perhaps transplant- 
able here. But since the dawn of that era 
in which we have spent our lives, the em- 
phasis has been almost exclusively on dis- 
eases of this kind. It would be incorrect 
to say that diseases longer drawn out at 
older had neglected—cancer 
for example or cardiac diseases. But it 
is certain that in comparison with infec- 


been 


ages 


tious diseases, they have been much less 
for and studied. The great de- 
sideratum now, is to turn increasing at- 
If they were 
better understood, it might become pos- 
manage them better. If they 
were better treated, expensive care in 
homes, and in institutions might be less 


cared 
tention to these conditions. 
sible to 


necessary; if they were less expensively 
treated, the burden of taxation might 
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The net result would accrue 


vastly to the sufferers themselves 


diminish. 
in in- 
creased health, in greater freedom spent 
outside of 
nomic 


Institutions, in greater eco- 


self-sufficiency. Psychologically, 
the lives of older men and women might 
be re-made if we learned how to make 
them self-sufficient to a degree impos- 
sible now, through a new orientation to 
employment, utilizing opportunities for 
Em- 


bedded in the matrix of our society, no 


activity appropriate to the aged. 


better fate is provided for them or en- 
visaged than progressive deterioration. 

I have been speaking of what we study. 
I come now to speak of how we do so. 
After long reflection and practical ex- 
perience there has come to be general 
comprehension of the purposes and meth- 
By the 
same token, a similar statement can be 
But in 


ods of the sciences in general. 


made of medical science. some 
subtle way, there is tacit agreement that 
the two are in essence, somehow different. 
Whether they are, depends I think upon 
the aspect from which this judgment is 
made. They do not differ, there would 
be general agreement, in attitude to nat- 
ural phenomena; nor do they differ in the 
seriousness with which the problems of 
diseases are studied ; nor do they differ in 
the methods which both. o all, use. To 
recognize and to point differences is 
not invidious; no mee 1s intended than 
to understand a com) iwated situation. 
Two suggest themsel ves—first, one hav- 
ing to do with the nature of the subject 
matter—and second, one having to do 
with the circumstances conditioning the 


The 


former difference, in subject matter, has, 


activities of students of diseases 


I venture to believe, a certain validity’; 

5It is perhaps a superficial experience but one 
to which large numbers of persons are sensitive 
that in 
repellant, 


a very general sense, diseases are ugly, 
lit 


offensive. These are not 
which characterize phenomena studied in other 
The often is 


It is of course a fact that to many men, perhaps 


quan ies 


sciences. reverse may and true. 
to physicians, this aspect of disease 


It may be that to them the 


especially 


is without meaning. 
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the second, I think, not. To begin with, 
though it is not my intention to become 
involved merely in words, it is well to 
make clear the meaning I ascribe to cer- 
tain terms. 

Science, very briefly, is a way of look- 
ing at nature, in so far as that is possible, 
exactly. the 
natural phenomena themselves and a way 


Two aspects are involved 


of looking. 
Research is procedure. Research rep- 
make to increase 


To discover what 


resents the effort men 
their comprehension. 

anything is an arduous 
undertaking the 
many things seem possibly correct. 


is true about 


outset, so 
That 


because, at 


is why research is an adventure. 

The object of the whole enterprise 1S 
to describe nature.® At first it 
wise, at all events it seems to have been 


seems 


universally customary, to describe nat- 
ural phenomena so as to group them. 
That 
there result fewer descriptions. 
cation is what this phase of the under- 
Sometimes, especially 


makes description easier because 
Classifi- 


taking is called. 
in our day, there lurks unfortunately, 
something invidious in the remark that 
an investigator is merely ‘‘describing.’’ 
naturally be exact. 
Exactness can in fact be exhibited, 
purely and deliberately, without quan- 


Descriptions must 


titative expression, in descriptions of 
things as they occur in nature, rough 
and in the whole. Men who have car- 
ried on this phase of natural enquiry 
have been known as naturalists or, at a 


stage more organized, more complicated, 


very fact of ugliness has the value of attractive- 
ness. Nor need this be regarded as odd. The 
last word on the subject of ugliness has not been 
in sight, sound, or form. 

action appears a 


uttered 

6 There are those to whom 
impressive and compelling motive than 
description. The object of the enterprise would 
then be to accomplish an end. The difference 
may be essential but it may also be a difference 


more 


in emphasis. If astronomy began in the inter- 
ests of action, it has remained a means to satisfy 
mere curiosity; or—is it perhaps to return to 


its original function? 
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systematists. Hippocrates, Pliny, Lin- 
naeus, Sydenham, Darwin, Lyell, Audy 
bon, Wheeler, form such a group. Thei 
very names are proof that nothing derog. 
atory attaches to their interests or their 
methods. Without like theirs, 
there can be no natural science. Witb- 
them talking 
myth 


evidence 


labors 


we should be 
other 


out 
phoenixes, unicorns and 

logical animals. It is an 
the literalness of the culture of the 
Greeks that, unlike Egyptians or Orien 
tals, they entered little into nature fak- 
ing The objects of concern to scien- 
tists have been natural objects. Later 

and later may be taken to have a chron- 
though it may have 
-when the 


in its modern 


ological meaning, 


erpe rl- 
mental era form, 
reliance came to be placed, not by any 


logical one 


’ 
aiso a 


began 


means exclusively but accompanied by a 

certain glamor which obscured the re 
the exper 

A powerful agent for 


among methods, on 
method. 


knowledge 


tions 
mental 
extending 
The experimental method involves tl 
that comprehension of 

thing, of a phenomenon, can be furth- 


became availabl 


concept ion 


ered powerfully by dissecting it, by pu 
ing it apart, by measuring and by weig! 
ing and by counting.’ I need not dw 
on, what is universally known, the extra 
ordinary and unbelievable success of the 
method. By it Galilei, Harvey, Newton, 
Young, Lavoisier, their modern equalls 
great successors and an enormous host of 
followers have enriched modern thought 
modern knowledge and modern life. 
When the experimental era began in 
its modern form, the temptation was 
great to believe that, once the parts were 
the whole would be compre- 
It was another way of thinking 


known, 
hended. 


7 It needs scares ly to be pointed out that what 
is called preparation of 


chemical substances, dyes for example, or ar 


synthesis, as in the 


matic compounds or in metallurgy when new 


made or in technical procedures or 
6 


alloys are 
advances in general, is an extension merely « 
al 


the analytical process 
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that the whole is equal to the sum of the 
parts. But doubt began to assail think- 
ers that matters were not so simple. It 
was the same situation that confronted 
the King’s horses and the King’s men 
when they tried, after his great fall, to 
put Humpty Dumpty together again. 
The attempt did not work. Because it 
did not and because in a very widespread 
manner there is current conviction that 
it can not, the idea has been put forward 
by S. Alexander, Lloyd Morgan, A. N. 
Whitehead and General Smuts that, in 
putting things together again after they 
have been taken apart, something new 
becomes ingredient, something not in the 
constituent elements. It is, to use a crude 
example, as if 2+2 did not quite equal 
{—that to attain 4, something not in the 
synthesizer’s hands or mind, entered into 
The doctrine that 
something new occurs has come to be 
In speak- 


the new composition. 


known as emergent evolution. 
ing of analysis and research, it is un- 
necessary to lay undue emphasis on the 
imperfections of the analytical process, 
but it is desirable to be alive to their 
existence so as to avoid the disappoint- 
ments which otherwise are almost ines- 
There have in point of fact 
Leaving aside 


capable. 
been a goodly number. 
the emergence of new qualities, a phase 
after all of synthesis, the delays which 
have taken place in the cures of infec- 
tious diseases, like tuberculosis, like ty- 
phoid fever, like poliomyelitis, after the 
discovery and identification of the agents 
that help to occasion them, are known to 
everybody. 

The whole adventure, classification and 
I said it had two 
aspects, the natural phenomena them- 


analysis, is science. 


selves and « way of looking. Of the way 


of looking ere has just been discussion. 


Of the natural phenomena, there is some- 
thing to say concerning a significant dif- 
ference between medical and other nat- 
ural sciences, the difference to which I 
wished to direct attention and which I 
wish briefly to weigh. It is the enduring 
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interest that attaches to other natural 
sciences in contrast with the medical 
ones. Consider such interests as the 
origin of species, the origin of astro- 
nomical systems, matter, heat, electricity, 
the formation of the earth, light, hered- 
ity. These are concerns as little influ- 
enced as may be by time and place. 
There was never a time when they did 
not engage serious intellectual attention ; 
they do so now; there is good reason to 
believe they will continue to do so. 
These phenomena awoke and continue to 
awake enduring interests because they 
are enduring objects. 

Turn next to the situation in the study 
of diseases. I have been dwelling on 
enduringness in interest in the objects 
of natural science because the objects 
studied in these sciences are themselves 
enduring. Now diseases, whether of 
plants or of animals, no matter what 
their nature, are statistically something 
extra.* They are occurrences which, in 
subtle or coarse ways, change the usual 
behavior of living things. The organ- 
isms are said to suffer—hence the use of 
the word, in the British sense, pathology. 
Beside being something extra, their be- 
coming established in a society is not 
permanent. They change with time, they 
change with locality. The sweating sick- 
ness is gone. How iong poliomyelitis 
may have existed is not known. Dis- 
eases devastating in the tropics do not 
exist in the temperate zones. In other 
eases, like rheumatic fever, the reverse 
may be true. Diseases may continue to 
turn out to be transient sojourners. By 
paying a necessary price, there are dis- 
eases of which we can rid ourselves 
syphilis for example, perhaps scarlet 

8 Extra—not 
‘‘health.’’ I do not mean that process ‘‘a’’ is 


joined to organism ‘‘b’’ and that a+b consti 


anticipated in a _ state of 


tute a disease. In this sense a would be what 
has been called an entity—an ‘‘ens.’’ That is 
far from my meaning. ‘‘ Extra’’ describes the 


} 


whole organism, exhibiting phenomena, not 


counted as occurring in health. Health itself is 


a statistical conception. 
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doubt a number of others. 


Diseases, furthermore, have no indepen- 


fever, no 


dent existence ; they are recognized when 
they the 
their hosts, plant or animal, temporarily 


have transformed nature of 
or permanently. 

f, as I have been surmising, endur- 
ingness is a characteristic of things which 
have become constituted objects of study 
in natural sciences, it seems apparent 
that diseases do not partake of that qual- 
ity. That is clearly the case in infee- 
tious diseases. Nor in all probability do 
chemical diseases, of which the deficiency 
States are examples, pellagra, pernicious 
anaemia, Another 
group of diseases of great importance 
Physi- 
ology may be termed the study of the 
living behavior of an organism, as dif- 
ferent In the 
study of diseases, the physiology of an 


rickets and scurvy. 


may be designated physiological. 


from its mere structure. 


animal has importance because it occu- 
pies a place like the study of metallurgy 
in the mechanism of a steam engine. 
But a disease is not merely quantita- 
tively changed physiology. A disease is 
something over and above and therefore 
different from this. The place of physi- 
ology in this scheme must not be con- 
fused. Physiology undertakes the analy- 
sis of something, animal or plant, rea- 
sonably long enduring in a species or 
a genus—the circulation, reproduction, 
digestion. These are mechanisms which 
There 
are of course physiological derangements 
which 


lampsia being an example or perhaps a 


are neither temporary nor local. 


are usually called diseases, ec- 
certain variety of arterial hypertension, 
or fibrillation of the auricles of the heart, 
or psychogenic hyperthyroidism. And a 
special case is that of senescence—the 
aging through which we all pass. My 
“ase as to enduringness is naturally not 
in respect to physiological 
the distinction I 
Evolution and the dis- 
appearance of species and genera see to 
that. But there is enough of background 


as clear-cut 
occurrences as have 


drawn suggests. 
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for this distinction to occasion the so 
consequences in which can be perceive 
implications of great importance to th 
position the study of medicine occupies.’ 
I wish now to examine the use of an- 
other The 
provides an opportunity for examining 


word. word ‘‘empiricism’ 
certain ideas and procedures commo 


When a 


animadversion is 


employed in natural science. 
certain amount of 
tended in the use of the word, the ad- 
is prefixed. 


jective ‘‘erude’’ This phrase 
J I 


‘‘erude empiricism’’ has been used es} 
cially with reference to the study of dis- 
that th 
study of diseases is something apart, 
fact, from other studies of natural phe- 
something perhaps a little ba 
On more careful reflection it 


eases, the assumption being 


nomena 
ward. 
comes clear that 


} 


‘crude empiricism”’ 
a phrase universally applicable to a lev: 


what is called 


| 
4 
’ 
A 


of discovery at which, 
‘‘thinking’’ has not been much employ: 
or, can not be, either in the existing state 
of knowledge or by the individuals wl 
indulge in that occupation. Now, wher 
what is called ‘‘crude empiricism”’ is ex- 
hibited, the subject matter under investl- 
gation is relatively in a raw native state 
and the means which are used to analyze 
that subject matter are not, in compar!- 
son with what is possible elsewhere, 
in some other discipline, of a sort to be 
called refined. An example in medicine 
® There is a point of view from which 

tributions to general knowledge result from tl 
phenomena or from acquair 


transient 


study of ephemeral 


tance with experience. Contributions 
so derived can, no doubt 


, exert significant influ 
ence in developing insights, conceptions and pr 
cedures which come much later to fruiti 

groad intellectual streams can originate in ol 
secure rills. But there remains nevertheless a 
value which enduringness, as a method of char 
acterization, can be made to possess. Even so, 
as a characteristic, it is unnecessary to assume 
that it has n Were dis 


eases dependent on a relation to bacteria wholl} 


ore than relative value. 


to disappear, bacteriology, for example, having 
received its great stimulus from this association, 
may be expected to remain an important interest 
nevertheless, because of the growing place it is 


coming to occupy in agriculture and elsewhere. 
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is the use of quinine in malaria, before 
an insight into the nature of malaria or 
the composition of quinine was obtained. 
Syphilis and mercury is another ex- 
ample, or dropsy and digitalis. In phys- 
ical science, telephony and the nature of 
electricity, though a very rough ana- 
logue, may serve as example. The form 
in which I have stated this situation 
suggests its meaning. When something 
is done or some interference with a sys- 
tem is undertaken, as in the examples 
just given, it is in the natural organized 
state of the material, the crude, native 
state, in which the operation is per- 
formed. There exists no guide, further- 
more, to suggest what form the operation 
should take. If malaria is not known 
to be protozoal in origin, or if it is un- 
known that the infecting agent is sus- 
ceptible to quinine, but a therapeutic 
attempt is made, none-the-less—that at- 
tempt is empirical and may be termed 
crude. That it should be so is in the 
nature of things. If the object is to 
understand—anything whatever, a_be- 
ginning must be (or is) made. Once a 
beginning is made, successive efforts at 
understanding, if on the road to success, 
become less and less ‘‘crude.’’ In the 
case of matter, electricity, energy, meth- 
ods of analysis have now become so re- 
fined that it is evident how long a dis- 
tance has been travelled from rubbing 
eat’s fur on amber (electron). The more 
we analyze, the further investigation be- 
comes removed from crudity. Because 
analysis has taken place in successive 
simple stages ; because, covering the heart 
of a phenomenon, there are layers of im- 
penetrability, like the layers of petals 
covering the heart of an artichoke, Sher- 
rington was moved to say, because that 
is the way an experimenter must look 
at the world, behind each mechanism is 
hidden another mechanism. Obviously 


the metaphor of the artichoke is imper- 
fect—there is a last layer of leaves, small 
and apparently confused in arrangement, 
and then the heart. But in the phe- 


nomena to which scientists devote them- 
selves, who knows when the last petal 
has been plucked and the heart of a 
natural process uncovered? There is a 
chance here (and the man who knows 
how to take it is the artist in science) 
that for an object, it is unnecessary 

no, destructive in fact, to go further 
than a certain point—the point being 
the emergent level for which search was 
being made. Protection against pneu- 
monia will not, by way of illustration, 
If the ap- 
nature of 


be solved at the atomic level. 
propriate level is passed, the 
the thing sought may elude one’s grasp. 
f the birthmark and 


Hawthorne’s story « 
beauty tells the story of the devastation 
wrought by a perfectionist. 

Whether knowledge is empirical de- 
pends often on the standpoint of the 
critic. A molecule, a protein molecule, 
may seem very refined in comparison 
with a man, but to an electron it looks 
enormously complex. The whole busi- 
ness is relative. 

The point about empiricism and crude- 
ness requires no further laboring. It 
must be apparent that at the beginning 
nothing else than crudeness is possible. 
Later on more insight may have been 
gained, but the term will still be appli- 
cable. Were the case of causation simple, 
as it is not, it would be possible to pre- 
scribe how a situation must be analyzed 
and possible to prophesy the results. 
There is little confidence nowadays that 
that can be the situation anywhere. 
Further understanding depends there- 
fore on trial and error in the choice of 
analytical techniques. Since that is in- 
escapable all scientific analysis is crude 
and all knowledge empirical. The only 
point of view from which empirical 
knowledge is less crude depends on the 
amount of relevant research that has 
been made. Much more has become 
known about malaria and syphilis, about 
quinine and mercury, about dropsy and 
digitalis, about energy and electrons. 
3ut to him who confronts a choice of the 
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next step, the situation contains elements 
of crudity which he recognizes as not far 
removed from that of that predecessor 
took the first 


So long as there are further steps 


of his, who adventurous 
step 
there is adventure and so long as there 
is adventure there is crudity. Otherwise 


research would be a commonplace pro- 
cession along the avenues of the known. 
The the last to 


underestimate Nungessers. 


Lindberghs would be 
the 

He who tells us we must halt a research 
until analysis has proceeded further must 
be certain of a number of matters around 
this 
He must know that further analysis of a 


which discussion has taken place. 


complex situation is rewarding. A chem- 


ist preparing therapeutic agents will ap- 
this 
optochin he had prepared and were told 


preciate point. Suppose it were 
that too frequently giving his prepara- 
Against pneumo- 
that 


To perfect 


tion caused blindness. 
cocci his agent worked admirably 
was his original objective. 
his agent and to safeguard it against 
unfortunate 
do? Must he 


substances, ] 


unexpected, consequences, 


what must he search for 
other 


must he try 


similar in structure, 


another group of agents, 


or must he, by analyzing optochin fur- 
ther, hope to discover what is offending 
in the structure of his drug at a different 


» 


lower level of organization ‘ 
Quinine and quinidine afford another 
The the 


chambers in the hearts of human beings, 


example. auricles, entrance 
often lose their custom of orderly con- 
traction and do what we eall, fibrillate 

a state in which they live and act but do 
A suf- 


ferer from this disorder once noticed that 


so In a very disorderly fashion. 


frequently when he took quinine, the nor- 
mal behavior of his heart was restored. 
He narrated his experience to his physi- 
Wenckebach. 


Professor Wenckebach sought to repeat 


clan in Vienna, Professor 


his patient’s attempts but met with scant 


SUCCESS 


and told his story in one of his 


treatises It oceurred to another physi- 


cian rey to try more or 


less Syste- 
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matically other chemical substances wit} 
At this point 


becomes necessary, perhaps unwarrant 


which quinine is related. 


edly, to assume certain biographica 
tails. Was that a rational procedure 
F'rey’s—was there good reason to tl 
other quinine-like substances would w 
better than quinine; if so, which or 
related how to quinine? Or should | 
explore other substances—not quinine 
but substances belonging to that series 
Or should he attempt to build up quir 

into a drug more complex? Or should he 
break it down to find what in quinine 

tually worked in Professor Wenckebach’ 
patient—purify the drug in short? Or 
should he look for a substance which, 

Professor Wenckebach’s patient, ai 

quinine but was absent in his own? 0 
did his own patient harbor a substai 

with the action 


which interferred 


quinine? All these were possibiliti 
A complete account of how Frey behav 
in this situation is unknown—it usua 
is. He may have tried none of these 

He had a single guide only. H 


was told quinine worked in a single pet 


many. 
son. We are speaking of levels of orgal 


ization. The only point of immed 


concern is whether he should have ar 
lyzed further to find a simpler substance 
It may be, he should have done so, for t! 
result of his labors has been effective 
about 60 per cent. only of patients. h 
that sense the problem is still open and 
the 


vestigation 


various choices enumerated for i 
still What Frey 


did was to explore what is possible 


available. 


the very level of organization of quinine 
He found in the group a sub 
stance which worked 60 per cent. of th 


sulphate. 


time, quinidine sulphate, identical wit 
quinine sulphate except for its action or 
polarized light. This was turned left 


quinine turns it right. 


} 


The structura 
formula Ss} mbolizes the difference in that 
the two are written as mirror images 

further 
analytical procedures were undertaken 


each other In this ease, no 


Suecess, partial, it is true, came on 4 








ices with 
$ point it 
warrant- 
hical de. 
edure of 
to think 
ld work 
ich one. 
ould he 
quinine 
Lt series? 
quinine 
10uld he 
nine ae- 
kebach’s 
rt? Or 
hich, in 
t, aided 


m? Or 
ibstance 
tion of 


ibilities 
behaved 
usually 
these or 
ly. He 
gle per 
* organ- 
mediate 
ve ana- 
stance 
for the 
‘tive in 
ts. In 
en and 
for in- 
t Frey 
ible on 
juinine 
a sub- 
of the 
il wit 

‘ion on 
left 

ictura! 
in that 
uzes of 
urther 
‘taken 

, on a 





THE MEANING OF MEDICAL RESEARCH 519 


level of organization no different from 
before. There was no way of knowing 
beforehand that this would be the case. 
Attention to causation would not have 
helped. It was not known, it is not 
known now, what causally is essential 
in this reaction. It is therefore unprofit- 
able to search for it. 


It is in the nature of things that stu- 
dents of any phenomenon must have first- 
hand knowledge of that phenomenon 
itself. For simple description first-hand 
acquaintance is all that is requisite. For 
analysis it is essential in addition, to 
possess knowledge of the art and practice 
of appropriate forms of analysis. There 
is no fundamental difference in the na- 
ture of these procedures for students of 
diseases and for other natural scientists. 
Nor is there a difference in the operations 
which the mind undertakes. The intel- 
lectual powers appropriate to elucidation 
of the two are the same, whether the 
object of study is a disease or an electron. 
The physical methods employed in labo- 
ratories naturally differ and are espe- 
cially adapted to the objectives and 
material being analyzed. But the mind 
proceeds always in the same way; it 
knows few tricks and these few it employs 
indifferently wherever it has use for 
them. The mental act, when it comes to 
procedure, measures, indifferent to ra- 
tional objective, length or volume or 
frequency. The behavior of the mind 
remains always the same irrespective of 
the tools it causes to be used in the vari- 
ous situations in which it acts—it de 
scribes, it classifies, it dissects. Experi- 
ence must come first and then the analysis 
of that experience, whatever the object. 

But a potential difference exists never- 
theless. The practice of medicine is an 
ancient calling. It is as intricate as it is 
ancient. It is one of the nicest of the 
arts. Its practitioners have been in the 
habit of performing many social func- 
tions. These have been so absorbing that 
until almost contemporary time neither 


leisure nor opportunity nor perhaps de- 


sire was available to proceed beyond 
simple description, of which there has 
been much, to analysis'® which has but 
recently, and let us hope not tentatively, 
begun. What needs appreciating is that 
the gap between practice and analyzing is 
by way of being bridged. The existence 
of the gap can not be ignored. Of its 
deterring effect much has been made—in 
my judgment much too much. When 
students were inadequately, or not at all, 
trained for research, more weight at- 
tached to the exclusive demands of prac 
tice than now. Much has changed, not 
least the estimate placed on traditional 
knowledge and on practical legerdemain, 
though medical opinion still insists upon 
transmitting a great deal of this in for- 
mal education. But in spite of all 
change, of persons interested in diseases, 
two types can be seen to emerge, one 
interested in advancing knowledge about 
them, and the other in treating them 
The difference is similar to that between 
engineers and physicists. Physicians 
who wish to learn how to analyze, now 
can do so—and do so to extraordinarily 
useful purpose. But there is the diffi- 
culty I have mentioned—the gap. It is 
real and it is important. It occasions a 
difference not found, I faney to the same 
extent, in other sciences having both 
theoretical and practical phase Who 
would suppose, for example, that Graves 
disease (exophthalmic goiter), in order 
properly to be comprehended requires 
knowledge of physiological occurrences 
and chemical processes, obviously not 
necessarily within the competent knowl- 
edge of conscientious practitioners of 
medicine? Or in the kind of cardiac 
affection common in older individuals, of 
insight into and control of the most in- 
timate behavior of muscle fibers? And 
not only that, but knowledge of what 
underlies the behavior of those muscle 
fibers and their ability to carry on work 
I have spoken of other difficulties which 


beset physicians, but here is a major one 


10 Not psycho-analvsis. 
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To treat what is so obviously wrong, he 


must have learned, in physiology and 
physics and chemistry, what a man can 
learn only, if he learn it at all, as the 
of the 


Research, in 


result expenditure of all his 


energy. these circum- 


stances, was at an impasse. For 25 years 
and the 


bridge this gap by providing opportunity 


more effort has been made to 


for a few physicians at least, to free 
themselves from the demands of practice. 
The divorce of research from demands SO 
continuously absorbing has accomplished 
Whether the divorce 


think, received 


noteworthy results. 
is adequate has not, I 
sufficient scrutiny. 

This much can be said safely, that time 
for research has been gained. And this 
in addition that to concentrate effort, a 
certain amount of irrelevant information 
And finally 


physicians who observe the 


may be left at the wayside. 
this, that 
phenomena of diseases receive from their 
intimate contact with patients and their 
ailments, stimuli to ferret out the mean- 
No one else 
Having 
that knowledge and requisite training, 


ing of what they observe. 
has access to that knowledge. 
the hope is still entertained that physi- 
the 
would be idle to 
They do not 
so much consist in translating problems 


clans, specially chosen, can solve 
relevant problems. It 


underrate the difficulties. 


from bedside to laboratory as from trans- 
valuing one pattern of knowledge with its 
technical (clinical) apparatus to another 
quite different pattern with equally ex- 
acting, if not more complicated, technical 
(mechanical) apparatus. To recognize, 
for example, a cardiac disease, to think 
of its origin, to study its future, is ob- 
viously a different enterprise from search 
for the mechanism of the contraction of 
its clinical manifesta- 


muscle on which 


tions depend. For that search involves 
far away knowledge of proteins and the 
part they play in the complex structure 
of muscle, as a result of which they con- 
tract. 

syphilis for example, its dependence 


Other illustrations may be chosen 
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on a microorganism—a spirochete 


the susceptibility of spirochetes to po 
ing by arsenical compounds. Or st 


another, diabetes mellitus, depend 


essentially on destruction or malfunet 
of a single structure in the pancreas—t 
islands of Langerhans—and its remed 
bility on a substance extracted from th: 
islands. 

This diseussion and these illustrat 
should suffice to define a peculiar sit 


tion in medical science. I have alrea 


spoken of a special characteristic of t 


subject matter of ‘‘medicine’’—the : 
exhibited by 


‘*enduringness’”’ 
And 


trations dealing with the apparently wide 


sence of 
diseases. now I have added il) 
interval between diseases as natural phi 
nomena and the cumbersome traditio1 
technique for learning about them, 
practical aspects of this study, on the on 
hand; and the equipment necessary t 
deal with the analytical procedures neces- 
sary in research, on the other, to expla 
how the position of medical science and 
of medical scientists has come to be some- 
what different from ‘hat in other scienc: 
and how the intellectual position of medi 
cal scientists has been regarded as differ 
ing from that of other scientists. 

It is, I think, impossible just now t 
exaggerate from a public point of view 
The mo 


tives which have brought great funds for 


the importance of treatment. 


study into existence have not, except in 


connection with great dangers, arisen 


from general public interest. The year 
1776 was remarkable, aside from having 
witnessed the signature of the Declara- 
for the effort 
Frank made, on behalf of 


tion of Independence, 
Johann Peter 
the Archbishop of Speyer, to gather in- 
formation on a social, political, or at all 
events on a grand scale, concerning the 
health of a population, so as to make this 
That adventure began an 


more secure. 


epoch. Usually, it has been the illness of 
a friend or a member of a family that 
the interest of pri 


vate philanthropists. The 


stimulated insistent 


universities 
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had no funds. Government took a mini- 
mum interest only. 
Once, when I defined medicine as the 
study of diseases, Doctor Thayer objected 
rrously because in his judgment, 
joined inseparably to the study of dis- 
eases was the need to get on with the 
business of curing these diseases. The 
term medicine, he thought, included both. 
Obviously a term can mean whatever we 
say that it does. There is no reason 
against the use of the term ‘‘medicine’’ 
in the manner on which Doctor Thayer 
insisted. It is preferable though, I think, 
not to make the meaning of terms too 


‘ 


‘lusive; that is a way of obscuring the 
variety of aspects which a situation can 
be made to disclose. It is undoubted, 
indeed in the world of medicine, the 
notion is widespread, that to search out 
the nature of diseases is one of our chief 
obligations. But there is no doubt also, 
that the notion of curing diseases is uni- 
versally believed to be a function of 
physicians. The function of medicine in 
the cure of diseases is so deeply imbedded 
in both public and professional minds 
that there have been periods of impa- 
tience with the belief that the business of 
curing is difficult and complicated 

Ilahnemann, ete.); with those who in- 
sisted on an education more or less 
elaborate for men whose office it might 
become to search out cures. Joining the 
search for knowledge of diseases with 
curing has, I think, tended to obscure the 
problems presented by both. It is not 
without importance to point out that to 
make cures provides, within properly de- 
fined limits, for a kind of activity not 
encountered in other disciplines. 

Cures are of two kinds—we have de- 
pended on what I have been calling 
‘erude empiricism’’ for one of them. 
Here there is no use for the refinement of 
analytical procedures. Agents not ra- 
tionally related to complaints are used to 
mitigate them. Such agents do turn up, 
as digitalis in the case of dropsy, sug- 


gested by a Shropshire housewife who 


interested the willing Doctor Withering 
in her experiences; or when, owing to 
faith in the providence of God, the notion 
is entertained that where diseases occur, 
there in close proximity are their cures 
to be found—as salicylic acid (the wil- 
low) in the case of rheumatic fever. 

The other kind of cure relies on noth- 
ing so simple, nothing so fortuitous. In 
this case cures are conceived possible 
because of a belief that there exists some- 
thing in a morbid condition, central to it, 
a knowledge of which would further the 
possibility of cure, as of microorganisms 
in typhoid fever; or of toxins in diph- 
theria; or excess activity of an organ, as 
in thyroid hyperactivity ; or deficiency in 
a secretion, as in pernicious anaemia; or 
defect or destruction in tissues or organs, 
exerting either immediate or remote con- 
sequences, as the effect on the heart in 
beri-beri, or of the late result of rheu- 
matic fever; or, following in the footsteps 
of Ponce de Leon, substances which neu- 
tralize the action of agents that make the 
body age. 

But how are such substances to be 
found? There must be no mistake; they 
are actually and feverishly being sought. 
The sciences of chemo-therapy, physico- 
therapy, immunology, pharmacology, the 
founding of institutes for the study of 
cancer and for this, that, or that other, 
are evidence of the liveliness of the quest. 
Sometimes the direction of research 1s 
simple enough—the agents being already 
well known; in the case of haemolytic 
streptococcus infections, sulphanilamide ; 
in tetanus, tetanus antitoxin; in the fail- 
ure of cardiac muscle, digitalis. But in 
the case of cancer the situation is differ- 
ent; since neither cause nor cure 1s 
known, shall the search be for an agent to 
combat a virus or some other substance 
or for the correction of a constitutional 
arrangement responsible for the licen- 
tious growth? The direction which the 
search is to take is often the subject of 
sharp cleavages of opinion. The single 
subject, cancer, illustrates how in the 
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process of analysis, talents, equipments, 
trainings of different forms may become 
serviceable. If you believe cancer is 
caused by a virus you want men to search 
for it who are perhaps differently en- 
dowed and certainly differently equipped 
believe the solution of 


this problem lies in discovering a chemi- 


from men who 


eal substance to be neutralized, respon- 


sible for its origin or development. 

To a choice of means, beside haphaz- 
ard, there is no other guide but reason. 
But 
causation and 
by insight, which in an exact sense is 


reason operates in the domain of 


its tool is logic informed 
experience in action. Now, as has long 
been evident, reason alone is inadequate. 
Hope resides in the use of reason to limit 
the region of investigation so that then, 
within the nar- 
systematic 


indeed 


possible, 


within narrow, 
rowest framework 
trial and error can be attempted. If 
science is empiric, somehow experience 
provides it with a pattern. That is Aris- 
totelian. Here is the inescapable region 
for the display of scholarship, ingenuity, 
What the issue is to be, in 
seeking the cause or cure of cancer, no 
presume, would be bold 
It is a fortunate cir- 
minds, 


resource. 


one now, I 
enough to declare. 
that men of 
are engaged in this search. 


cumstance many 
everywhere, 
But the point to be made is that once the 
method of aban- 


doned, the alternative, which is analysis, 


erude empiricism is 


requires technical education not at the 
disposal of everyone interested in a sub- 
The problem is the problem of the 
Special training 
is the price of analysis and analysis is the 


ject. 
physician as scientist. 


consequence of the failure of the obvious. 

I could have drawn this lesson on ra- 
tional therapeutics from another source. 
It has been said, and said plentifully, 
that the dawning interest in ailments of 
the aging is the result of social pressure. 
Formerly that pressure was exercised, as 
now in the case of poliomyelitis, to secure 
diseases, be- 


protection from bacterial 


eause they, often being contagious, were 


and required quarantin 
Comparable pressure is being exercised 


dangerous 


now because the ailments incident to older 
age are long drawn out and tend to b 
costly—indeed very costly. The study 
created awareness of this 
from certain 
In the course of a 


of statistics 


situation; deaths causes 
were increasing. 
years a general conception of what 
meant began to be clear—or cleare: 
Little was known. The study of aging 
began then in a more serious fashion. 
The problem what and how to study 
is not, in some respects, unlike that in 
What causes aging? Is it neces 


sary or preventable? If preventable, 


cancer. 


does it result from subtle injuries in- 
flicted in the course of ordinary living 

injuries due to infection or diet or t 
other environmental Where 


is evidence to be sought? In changes i 


moments? 
the arteries or in some other tissue 01 
organ? Is its cause a substance secreted 
within the organism—constituting a mas 
ter reaction 
is not an unusual conception, but becaus: 


not by design, though that 


of its fortuitous and unavoidable naturs 
If aging is the result of any of thes: 
causes, obviously means to bring the 
process to a standstill can conceivably be 
found. But if it should turn out that 
it is none of these or none comparable t 
them, that aging is universal, it will b 
turn to the notion that 
aging takes place in the nature of things 


necessary to 


that somehow it is incident to living, a1 
expression of the togetherness of the or- 
ganism, not a follow the leader mecha 
nism; that the disabilities and ailments 
to which it gives rise call for alleviatior 
of disability and suffering, cifferent—or 
perhaps not different—from those that 
are sought on the assumption of pre- 
ventability. 

From the point of view of research, the 
meaning is clear. The resources of in- 
telligence are wanted badly in this situa- 
tion—natural statisticians, 
morphologists, chemists of several sorts, 
There may be 


historians, 


physiologists, physicians. 
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short cuts to discoveries in this category, 
but the history of science does not encour- 
age us to expect to find one. It is more 
likely that in order to learn what to do, it 
is necessary first to search out the forces 
that are at work, and the precise forms 
they assume. Attempts to anticipate 
solutions by short euts have too often 
been futile. We are, naturally, not told 
that enough is known to make a solution 
possible. And then it is no longer be- 
lieved widely that genius can advance 
far beyond current knowledge. Newton, 
for example, is unthinkable as a con- 
temporary of Aristotle. Failure in scien- 
tific research is often the natural answer 
to premature adventure. The frequency 
of simultaneous discoveries is evidence 
for the correctness of this view. Pressing 
on the door of the unknown is nowadays 
constantly taking place. But we do not 
believe we know beforehand who will 
foree an entrance. We believe, there- 
fore, in freedom of research—one of the 
academic freedoms which ought accord- 
ingly, sedulously to be _ preserved. 
Whether a research can be made to pay 
is a matter of judgment. Who has this 
judgment? Experience counts of course, 
though the inexperienced, like Parsifal, 
often see the light. But Aristotle, Har- 
vey, Young, Helmholtz, Pasteur, Hering, 
Ludwig, Gaskell, Darwin, to name only 
biologists, were not inexperienced. Since 
chance enters the calculation, there is 
little room for dogma. 


The clinie has been an integral part in 
the scheme for providing for the care 
and study of patients and their ailments. 
The very fact that clinics present the 
opportunity of seeing and comparing the 
manifestations exhibited by patients has 
facilitated greatly, as Shryock has 
pointed out, the description and classifi- 
cation of diseases. To be able to do this 
is, as we now know, indispensable in the 
development of scientific knowledge. 
When the stage of analyzing the appear- 
ances of diseases is reached, the equip- 
ment possible to clinies is_ essential. 


Equipment includes, for example, labo- 
ratories for chemical analyses, for the 
study of the physiological and physical 
aspects of diseases, for bacteriology, serol- 
ogy, immunity, haematology. In the past 
100 years, but more especially in the past 
30, such opportunities have actually been 
provided on a fair scale. It has become 
possible for physicians to study whatever 


phase of a disease seems important 


Naturally clinics do not neglect the man- 
agement of patients. On the contrary. 
They exist for the sole purpose of encour- 
aging better and proper treatment, as 
adequate as contemporary knowledge 
permits. It is illuminating to observe 
how quickly the general public has 
learned to find its way to university clin- 
ics in the belief that the latest informa- 
tion on the cure of diseases is to be found 
there, where the search for their causes 
and nature is actively going on. The 
fear, once entertained, that patients 
dread examinations by students and are 
unwilling to subject themselves to novel 
procedures even though undertaken with 
proper precautions has been found not to 
exist or to have been much exaggerated. 
How to carry on clinical research is one 
of the lessons which has been learned. 

Now, what can be successfully under- 
taken in the way of research in clinics 
depends on several factors. It is obvious 
that the subjects for research are diseases 
which the patients in a clinic present 
these being presumably representative of 
the forms of illness present in a com- 
munity. Certain illnesses can be profit- 
ably studied—others not. It would for 
example have been futile for Borelli or 
for von Helmont in the 17th and 18th 
centuries to study infectious diseases. 
Underlying and contributory knowledge 
was not yet available. 

In the choice of subjects, what I have 
been calling the level of organization 
counts—and counts heavily. A distin- 
guished biologist of the past generation 
spoke often to his friends of the useless- 
ness of investigating diseases until more 
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was known about the behavior of cells, 
the ultimate proximate constituents com- 
posing animals and plants. In certain 


directions his view was undoubtedly 


sound. But sera, like those used success- 
fully 


in diphtheria; 


in treating certain pneumonias or 
or a drug like quinidine; 
or bacteria as causes of diseases ; or fibril- 
lation of the auricles as underlying a 
striking disorder of the heart beat—all 
these can be, have been, and are being 
studied to the great benefit of man with- 
out the 
level of organization much below that on 
which is the 
without 


carrying on investigation at a 


which the concern 


roing 


organism, carries on. It goes 
saying that every analysis occurs on a 
level simpler than that of the thing ana- 
That is in the inescapable nature 
But how far below? I have 


been saying, not very far, because rele- 


lyzed 


of analysis. 


vant knowledge is usually not available— 
and in the solution of a problem, a level 
too far below may cease to be relevant. 
In analyzing morbid processes, the op- 
portunity should be available to carry 
on an investigation at that level precisely, 
where an experienced or an especially 


gifted person decides it may be profitable. 


Objection is raised on occasion to af- 
fording this opportunity in clinics, the 
point being that that opportunity should 
be sought elsewhere either because else- 
where the cost, financially, may be less; 
or because the inclusion elsewhere of that 
research may be more appropriate; or 
because historically there is value in re- 
taining that study at the locus of its 
origin. But this is a workaday world; 
it is difficult to get things done anywhere ; 
men carry on, each his own business and 
do that with difficulty and against odds. 
because they are 


are sought 


Pathological anatomists, for ex- 


Answers 
needed. 
ample, are often in despair because of 
the lacunae, of great importance to them, 
left by The 
exactly similar when clinicians require 
not supplied by physiolo- 


anatomists. situation is 


information 
gists. But even if anatomists and physi- 


ologists have developed a subject, t] 
can be no obligation upon them to g 
They may not be aware of 
To those to wi! 


taking it is necessary, it is scant con 


with it 
need of a next step. 


to know where preliminary investigat 
were carried on, if they are no lo: 
The fructificati 
ideas can not be shackled to a building or 


being housed there. 
even to a locality. But even if the stu 
of a subject is duplicated, the loss 
usually not great. Identity in result 
rare, mutual criticism is profitable, slig 
differences in procedure are desirable 
There must of course be some sort 
common sense on what is investigated 
clinics; no one now would regard it 
sensible to establish a laboratory for t) 
study of electrons. But such researc! 
as on the 


nomograms 


metabolism of bacteria, 


describing acid-base an 


other equilibria, the location and | 
havior of salts and water, the mechanism 
of respiratory ferments and no doubt 
host of others seem to be appropriate 
To afford hospitality in clinics for su 
So w 


domiciling other activities, when the prin- 


studies seems wholly reasonable. 


ciples involved are scrutinized and under- 
stood, such as describing long drawn out 
diseases and senescent states, especially 
when the interest in them is peculiar to 
the clinic, and the emphasis necessarily 
different from that outside. 
The finally 
whether men exist in clinics willing to 
devote 


question arises as ti 


themselves to investigations at 


fundamental levels. Though enterprises 
at such levels are relatively new, it ay 
pears already that little or no difficulty 
If there is difficulty 
it exists perhaps in the temptation to 


is being experienced. 


draw to too practical purposes, the labors 
should be 
But if so-called 
mental researches are fostered, 
exists the possibility of 


+ 


of those who studying a 
funda 

there 

then 
within pragmatic limits, and of acquaint 
clinicians with the 
Against the cost, if the cost 


simpler levels. 
guiding 


ing value of sucl 


enterprises. 
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eh, must be balanced the motives, the 
nterest in, the concern for the subject. 
It seems too theoretical to expel from 
nics what can be done there profitably, 
especially when a clinical interest meets 
with no outside echo. There are things, 
it seems, more expensive than money. 
The discussion on the nature of the 
medical clinic has not, I believe, these 
many years past, given due place to these 
more general aspects of its life. Primary 
attention was focussed on practice and 
teaching because they seemed to be 
re urgent. These three, teaching, 
practice and research can, of course, be 
ondueted as coordinate functions. The 
devotion to practice and to teaching must 
in no sense be whittled away. But it will 
not be, if the experience of recent years 
is a guide. What is wanted is a realiza- 
tion that in university clinies, all scholars 
need not be cut according to the same 
Traditionally the roles of 
eacher and practitioner have been em- 


vattern. 


T 
I 
t 
t 


phasized—perhaps overemphasized. But 
a clinie affords opportunity for the dis- 
play of diverse talents; there can be 
doubt no longer that men of diverse tal- 
ents can find happiness and opportunity 
there. To arrive at the precise specifica- 
tions should not, within this framework, 
be too difficult. If the conviction begins 
to prevail that these various functions 
should find their home there, their ad- 
justment and accommodation may safely 
be left to the slow, one would hope not 
too slow, processes of time. 

The crucial point appears to be that, 
to succeed, research in medicine must be 
regarded a serious undertaking. For 
whatever reasons, the issues are now re- 
garded as sufficiently urgent by the gen- 
eral public, so that government is devot- 
ing increasing attention to the health of 
the community. To take this problem 
seriously means that scholars in medicine 


must be permitted to be serious, as are 
those in other callings Sdueation and 
the equipment for ‘ 
course be adequate 

for service must be 

frequent criticism n 

This has been sharp i 

sense. Experimental nonsense is_ not 
Nehtly tolerated. From a more general 
point of view—that dealing with the pur- 


poses and direction of research, criticism 


Criticism 


of a kind can be found in presidential 


seems to be les. -vell informed 


} 


addresses, but the vigor, insight and fear- 
lessness displayed is perhaps not suffi- 
cently incisive. 

This is what I understand the meaning 
of medical research to be. The study of 
diseases has been separated in a category 
somewhat different from that of the other 
sciences. That has been due in part to 
the nature of its subject matter, being 
in a limited sense, less enduring than that 
taken for analysis in the other sciences. 
It has been due in part also to the lateness 
with which analytical methods have been 
employed in the study of diseases. The 
use of them now is in full swing but, 
being new, the education of men eager to 
employ them has not been adequately 
conceived to this end. For this reason 
also, a critical approach to the analysis 
of diseases has not vet fully evolved 

Of the objects of human interest, dis- 
eases are far from the least. The need for 
getting on with the understanding of 
many maladies is urgent. These are very 
varied, and require for their elucidation 
professional insight and equipment of a 
high order. The problen s are becoming 
not less, but more intricate, the more the 
methods of empiricism change from ernde 
to less crude The meaning of medical 
research is to understand the mechanisms 
at play and to be concerned with their 


alleviation and cure. 





THE ENTOMOLOGIST AND HUMAN HEALTH 


By S. MARCOVITCH 


TENNESSEE AGRICULTURAL EXPERIMENT STATION 


In the nineties the entomologist 


was pictured as a spectacled professor 


vay 


happily chasing butterflies with a huge 
net, quite oblivious to his surroundings. 
If some one with shrubbery or garden 
to him, old 
gentleman could tell a story of the rela- 
tion of that butterfly to the injury caused 
by worms on the plants. He was happy 
to think that the hours of ecstasy spent 
with not all 
light ; and he was still happier if he could 


eared enough consult this 


his insects was selfish de- 
devise a remedy to save the potato crop 
from being completely chewed up by the 
potato bug, or free his cattle from the 
dreaded Texas fever tick. 

In the last twenty-five years our insect 
foes have increased so enormously that a 
conservative estimate places the damage 
to our health, our crops and our houses, 
caused by insects in the United States, at 
not less than 00,000 a year. To stay 
the enemy, over 100,000,000 pounds of 
insecticides are now used annually, un- 
From 


£99 


Pama 


der the direction of entomologists. 
an obscure bug chaser, the entomologist 
suddenly emerges as the most powerful 


dispenser of lethal poisons the world has 

known, making the work of the Chemical 

Warfare Service puny by comparison. 
Just as suddenly, Messrs. Kallet and 


fruits 


arsenic 


Schlink discovered that all and 
vegetables are dosed with and 
lead and that thousands are dying be- 
of indifference. Be- 
eause of failure to enforce the pure food 


cause government 
laws, they consider the real rascals to be 
the Food and Drug officials. Since the 
numerous poisonings are not played up 
in the press, Mr. Schlink, with the zeal of 
a crusader, proceeds to tell us fearlessly 
that even their own words understate the 
**Six persons poisoned in 


1931 


true situation. 
California in by greens sprayed 


526 


with lead arsenate. A four-year-old 
Philadelphia girl dead in August, 1932 
from eating sprayed fruit.”’ 

Now Mr. Schlink, being a trained eng 
neer, does not ask that you take his w 
for it. Scientifically, he refers you 
‘‘the most thoroughgoing of recent i 
vestigations of arsenic poisoning’’ mac 
by Dr. C. N. Meyers and Dr. Throne, of 
the New York Skin and Cancer Hospita 
Their that 
arsenic **ba 


amount 


investigations have shown 
the factor 
the increasing 


Speaking of the high arsen 


was causing 


spots’’ and 
baldness. 
content of fish, Meyers reported in Indu 
trial and Engineering Chemistry as 

lows: ‘‘It is well known that certain in 
viduals are unable to eat fish, and th 
others can not eat certain varieties of 
fish. An examination of 


fish has shown that arsenie and lead ar 


representat lve 


present in certain parts of these spec 
mens. The values found show the rel: 
tion of the use of insecticides for the pur 
pose of destroying larvae: Man destroys 
the larvae; the fish eat the larvae: 
Meyers is also co! 


al 
man eats the fish.’’ 
cerned for our birds, which are destroyed 
a result of 
with the destruction of fruits and veg 


as eating insects associated 
tables. In answer to this contention, F 
E. Whitehead, of the Oklahoma Agricul 
tural Experiment Station, has shown ex 
perimentally that there is no danger of 
humans from eating 
chickens that have eaten poisoned grass 


being poisoned 
hoppers. 

Again, according to Schlink, 
animals frequently 
browsing the orchard 
licking their branches. The meat 
milk from affected farm animals 
course poisoned. ”’ With this as a eclew, 
the prevailing and perplexing stomach 


‘*Farm 


are poisoned by 


under trees, 
and 


is of 
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are ray the consumption Of water 1s nsec menace deserves considerat 
30 times as great as that of sprayed food “ew people not direct'y concerned re 
Teakettle seale from a mottled-enamel ie constant and relentless wartare 
area was found to contain 8,072 parts per the agriculturist mu Wage aga 
million of fluorine hordes of injurious insects 
Marine foods such as salmon, sardines, arrest their remarkable 

and baby foods prepared with bone meal The apple is said to have as many as 
(endorsed by the American Medieal As- species of inseet enemies. Long bef 
sociation) contain up to 12 parts per the fragrant pink apple blossoms n 
million of fluorine vet mottled enamel their appearance, a battle has been Wag 
has been produced by no other means in against the San .Jose seale by means 
the United States than the continued oil sprays. With the resumption 

water contaming § toxie erowt! e spring, the tree is. be 
amounts of dissolved fluorides during the by lice, caterpillars, weevils, worms, b 
period of calcification (between birth and and numerous other pests. To aid | 
eight years age ie crowns of the — in his efforts to preserve our food supy 
permanent teet} The situation 1s aptly the farmer looks to the entomologist 


stated by Dean, of the Public Health the orchardist offers wormy appl 


Service, as follows: ‘In the light of pres sale, he is practicing adulteration by 
ent knowledge mottled enamel is a water ing a material to the ple. Whether 
borne disease associated with the inges not an added material in minute 
tion of toxie amounts of fluoride present ties 1s deleterious to health 1s « 

water used for drinking and eook prove legally And so it seems 

ing the period of tooth calcifica society whose economie and soc 

The present tolerance on fluorine are delicately poised, we mus 

standard for water sup between a small, malformed 
on to our habited and 

ituation a large, 
rtant advant: re f ) which ec 


is incapable of causing added for 


regardless o » dose @ analysis 
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with porters, It 


| 


‘i 


ees south of the 


ON FOOT THROUGH TANGANYIKA 


By MARIUS FORTIE 


uf oO 


| 30.000 As 
Tuesday, June 6, 1933, I started 
Arusha, a small town near Mount 
1 in the Kilimanjaro Massif, three 

equator, in Tangan 
Territory, East Africa, with a 
1 of twenty-one porters, one gruide 
three servants—all natives 
safarl means a journey 
also indicat 
lers themselves and the loads 
purpose Of my satari was to tri 
an and Asiatie frends not seen 
from since 1906, when I ha 


ind after a sojourn of five years, 


ye which | had gone almost Afri 
ving close to the natives, loving 
and speaking their language witl 
spirit and relish I had gone 
1907, and again in 1917, spend 
wether more than twelve years 
the Bantu, and ineurring 
gations whiel belated 
hade me discl arg 


posed t 


observe 


and the spre ( 
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possession of really valuable reme 


Sensational statements have been m 


rreatl hopes have heen aroused 


ing plants of wonderful medic) 


in Tangany Ka | saw no 


for such statements o1 hopes 


On the to Ngorongoro ¢ 


one of the vreat shows on our plane 


; 


had to surmount steep stony trails ov 


high mountains with chilly fogs in 1 
morning and freezing temperature 
night. On June 19, at an elevation 

proaching 9,000 feet, the 

stiff and coul » folded 


/ 


hours after sunrise That same 


arop 


almost 
everyvwi | ‘anga VIKi found 
rrowihge hear i li ! i of dan 
delion ‘ . 
the natives mchunga ° . ] because effeet on ide e ol » calamito 
fl 


of its bitter taste “l with the like lv, whereas it wi len hat the 


" l,l ; ‘ . " 
Wise common plirsiane, i made a tasty sect liked to tri ’ ain, automob 
and wholesome green salad and airplane | was thus carried ra} 
I crossed the alkali desert of Enga idly to areas where it had never 


ruka on the niaht ot June 1] 12. and eurred before 
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Six marches from Mbulu the country So the safari »a detour to 


flatten out into plains dotted We erossed orthern tip 


bevan To 
with the granite formations met all the steppe, floundering through a 


wav to Tabora right into Lake Victoria black mire. then were chased by t 


it Mwanza The light forest abounded flies over many 1 iles of elephant ov] 


in plants yielding edible fruits, nuts, thorny mimosa and waterless light 
berries and tubers. The mfuu Vitea est without settlements. On July 19. w 


cune was common and welcome to had Lo camp 1 the bush without 


all. It is a handsome tree produeing There oecurs frequently in that r 
black fruits ranging in size from an gion a tree which I have not been al 
olive to a walnut. The pulp is mealy' to identify, called mbungu by the 
and sweet, the stone woody. Days later tives of Unyamwez It sends out 
we found near Tabora a clump of trees roots, horizontally, like pipes, less 
bearing fruits as large as plums, but not two feet from the surtace. A four-n 
as palatable as the smaller variety. root will run several feet witLout tape 
I planned to reach Tabora cutting ing, then branch off with two slight 
through a depression of the Vembere smaller roots which will likewise r 
Steppe crossed more than once in my many feet without a taper, branch of 
youth, but upon reaching Ushora, a vil into smaller roots, and so on. The root 
lage of rustling doom palms forty miles are flexible, like lead. <A six-foot lengt 
out of Singida, I heard that several na of four-ineh root, perpendiculal 
tives had disappeared in bottomless ooze will drip almost a pint of cool water 


while following the trail I had in mind. clear and wholesome. My porters fow 
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moungau trees, aiso two Vines, 


“k, that yielded wholesome 


iv7ht forest abounded 
“ible fruits, some 
med to me of great promise 
d and improved. <Althoug! 
irsh, my men ate freely of 


apple-like 
also many 
ychnos, some of whiel 
[ saw many small trees 
custard apple Anona se 
all bearing delicious fruit The 
resists bush fires and, if improved, 
geht easily become as valuable to na 
and colonist as the apple in the 
West. 
Emerging from the waterless bush. 
entered a settled region with exten 
ve fields of corn, millet, yam, cassava, 
eanuts. Although water seemed searee. 


e landseape had a green and prosper 


Sp 
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4 : ng teat 5 eh 
haz! 


4. en 
the pas anerat 
coal 
ver? : 
FRENCH 
level, 


14, the 


Usukuma 


thrifty land 
of the 
progressive Bantu 
Gold, both 


luvial and reef, coal, tin, diamonds and 


August 
of 
finest 


over 


inhabited by one 


and most 


groups in Tanganyika. al 
other minerals have been located in this 
scattered areas 
It 
the entire granite-ribbed plateau within 
the must be consid- 
ered highly The gold fields 
of Musoma of 
Sekenke and especially 
ft the Lake 
Rukwa, have already taken a prominent 
with 


district, also in widely 
elsewhere in the colony. seems that 


three Great Lakes 
mmeralized., 
Lake Victoria, 


Singida, 


on those 
and 
those « Lupa basin near 
place in the economy of the land, 
growing disastrous effects on native life 
absence of 


the 
Under com- 


In the meantime, after an 


thirty years, I found no advance in 
economy of the bush villages 
pulsion, under the pressure of taxation 
in eash, the natives raise with varying 
success cash crops such as peanuts, cot 
ton, coffee, tobaeeo. But not a single food 


crop, not a fruit, not a vegetable, not a 


sigh 


i 


ee. eereesc ts. Fhe 


FATHE 


‘ 


—_ 
| : 
7. 
RS 


AT KAREMA 


added to the 


Year in and year out 


domestic animal has been 
village economy. 
the of 


months on end only a mush of millet 


natives many districts eat 


corn meal, with relishes of boiled weeds 
Meat and fis! 


are rare treats, legumes are searece and 


grasshoppers or termites. 


soon weeviled, and there is a general la 
of fats in the diet because, as a rule, th 
entire peanut crop must be sold to th 
Hindus to provide tax money. 

I remained a week in Mwanza to reo! 
ganize the safari and plan the next lay 
After tur 
ing the Emin Pasha Gulf, we entered 


to Ruanda and Lake Kivu. 


Ruanda int 
kidne’ 


rree! 


region, extending through 


Uganda, where plantains and 
the staff of life. The 


plantains are peeled with a bamboo knift 


beans are 


and steamed in earthen pots with fresl 
little Th 
beans are cooked separately and requir 
hours of boiling. Salt is added liberally 
to the the 
When done, the whole is dished out on 


banana leaves and water. 


plantains during eooking 
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eaves, and I found it nourishing 


palatable fare The beans are econ 


“| a relish and so are orassl Oppers, 


tes, certain tree caterpillars and 
squito-like gnats, a pest on the Vie 
Nyanza. They neither bite nor 
but drift with the monsoon in 
se banks, often smothering fishermen 
their canoes At night the 
colleeted In wvreat quant TIeS 
rhts and fires, and are pounded 
loaves and cakes 


i” as pemmican, 


wi Te 


m (P. ew 
Sun, pP a rcrophyllum 

dsome trees with pinkish blossoms, 

ding a close-grained wood of light 

r, fine for cabinet work. The fruit. 


ze from a plum to a goose egg, has 








for a safari of twenty-five days to Ujiji 


We tramped over Keza, Kibondo and 
Kasulu through one of the worst sleep 
ing-sickness belts in Africa There the 
vovernment earried out on a large seale 
what, in the present stat knowledge 
seems an effective remedy : it was moving 
18,000 native families to new land. I saw 
everywhere abandoned villages, fallow 


fields, lines of natives straggling to new 


settlements or concentration camps, 
where the l’raneco-Algerian White 
lathers are a great help in a vreat need 


Krom fortress 


Kasulu, a picturesque 


of German days, we dropped in forty 


five miles from a high of 6,000 to a low 
oT ? 560 leet, the present level of Lake 
Tanganyika, entering the rolling lake 


region of sandy loam with great fields of 


and, almost suddenly, the trees 
the papaya, 
date, palm Al 


though still a large settlement, Ujiji is 


Cassava 


heloved of coast Swahill 


manvo, Coco and oil 


now less important than Kigoma, a new 


. 
Tiimuye 
w To La 


wPrause | 
MYWAVA a 
IPYAWNA 14 
“/ LAGE Por Tee 
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town at the terminal of the Central |] 


Here 


abundanee 


wa) my found in ¢ 


the 


porters 
delights 


had yearned through fifty hard mai 


for whiel 


since leaving Mwanza, and the s 
went to pieces. With difficulty I 1 
aged to keep a nucleus of ten me! 


to place them on board the ste; 


Liemba, which sailed south the n 


October 16 Three days afterwar 


the old Fy 


lyf 
atid 


landed at K pili, below 


mission of Karema, and, wit! 
porters furnished by the governn 
began the march to Kasanega and A 
corn through Ufipa 

Ufipa presented a Bantu culture 
more developed, more resistant to cha 
more backward by 


hence considered 


and 


Instead of the 


patient unsympathetic observe 


isolated huts and s1 


villages common in the Tanganyika b 


here were towns of several streets 


; 


rectangular thatched 
] 


Loos, plastered 
The ST 


unWas 


with dwe 
built substantially of 
often whitewashed 
swarmed with children unelad, 

the 


bundles 


poor hop-a-back babies 


smothered with flies. Bee 


* Tsetse, voats and sheep are thie 


live stock, though there is a plent 


chickens and dogs. The fields and 
dens were in distant valleys or river b 
toms, and I saw old granaries, or silos 


hard termite clay seattered throug! 
wilderness, 
That told 


Bantu still exhibits behaviors greatly 


me why the Tangany 


variance with changed conditions: 


conditions have changed recently, 


behaviors are rooted in a past reac] 

Until thir 
years ago, Ufipa was exposed to the ra 
of the predatory Wangoni and Matab 
The Matabele chief 


buried at Chapota, near 


back thousands of vears. 


Uzwangendaba 
Kasanga. 
the Wafipa built their villages five, 
miles from the fields, hid their stores 
the and when 


food in wilderness, 


raiders came gave up their dwellings 
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An 


straw is easily rebuilt if 


bush 


*ks, mud and 


the population can save its provisions. 


‘ } 
andard crops; 


rees, or trees of any kind. 


He 


} 
) 


That told me likewise why the Tangan 
ka Bantu is interested only in his few 
why he plants no fruit 
In the past 
s village has been constantly on the 
ve for two main In the first 
ace he did not 
tilled an 


reasons. 
rot 


ation 
then 


practice crop 


area to exhaustion, 


rought a piece of virgin land under the 


©, moving his village to remain reason 
iv near his fields. In the second place, 


irfare, raids, feuds often drove thou- 


nds from their homes overnight and 
rever. Villages might also be aban 
oned on account of drought, fire, unre 


CSS, W itcheraft. 


tting crop failures, vermin, lions, sick 


As a result, which per 


sts as a racial trait down into the pres 


ir-flunge or 


t time of relative stability and security, 


e native will not undertake works of a 


ay interfere 


that 
move, or 


permanent character 


with a sudden 
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make it too bitter, too regrettable. He 


’ 
plants no Trees 


builds no substantial dwellings or shrins 


It is only when faced by necessity t] 


a native comm inity W ! ! X 
tensive jobs of irrigation against d | 
or OL Tel y against pigs and otne! 
min. Thus when the family, th un, the 
tribe or the nation moves. 1 y ti 
is left behind. and in a few years almost 
all traces of human ¢ pation dis 
appeal 

I found | ipa in the grip 1 ISAS 
trous locust Invasion \lmost the only 
food available at some camps were he ips 
of the unsavory inseets di l and saute 
The usual Tare of the peopl ~ ! tty 
must! ( Dy ( witli i 
relis| mushrooms, b b te! 
mites or grasshoppers. Gai s rather 
searee and the live stock si m Siaugi 
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Atter leaving Kasanga. the Bismarck 


burg of German days a camp Was pitel ed 
Kalambo Falls, said 


IS a 


a Falls, 
Niag 

we struck 
toward Ka 


I 


ning Isoka, 
Disease and 
seven the 
Pune 


trout le 


bl 


; 


s to Karonga, 
i days, were ¢ xceedingly 
marches were made more 
bush fires that burned 
grass and singed every 
bottoms to mountain 
peaks 

On reaching Karonga on Lake Nyasa 
nearly every porter deserted, and so did 
my cook. A small steamboat took me to 
Mwaya in Tanganyika, where I was able 
to organize another safari for Tukuyu, 
the Neu-Langenburg of the Germans, a 
pleasant place of pines and eucalypt! 
6,000 feet up in the hills. The rain 
clouds were now rolling up from the 
soutl and | saw that my safari must 
soon come to an end A reluctant eol 
umn of loeal natives carried my loads in 
four days from Tukuyu to Mbeya 
through the mists and storms of the ehill 
leali Pass, reaching Mbeya on December 
7. 1933 LS « ays and 

Arusha 


Mbeva had become a small town of 


2.150 miles from 


some importance owing to the Lupa gold 
ields thirty miles away, which for sev 

vears have yielded considerable 
amounts of alluvial gold Some reefs 
were being brought into production, and 
many optimists predicted the develop 
ment of another Rand Krom fifteen to 
twenty thousand natives worked all yea 


in the diggings, mainly to earn tax 


mans 


hodesia and Nyasaland 


the demands of the 
government, though pl 
terms of the mandate 
interests of 


mount, placed those na 


nereasing 


nh approved 

pressure of taxation 

tion of the native chiefs, the disint 
tion of Bantu society through missio1 
propaganda andl money economy, ca 
a growing tendency of the able-box 
male population to leave the tribal 
lages for town, plantation and n 
Many never return. In a village of 
huts | found only seventeen able-bod 
adult males. The huts were ruinous 
fields neglected, the children untaug 
and wayward, the women dissatisfied 
debauched. In the words of Akeley, 
darkest chapters in Bantu history 
being written now under the white m: 
rule 


[] 


With the big rains approaching 
porters could be found in Mbeya. I 
foreed to go to Dodoma by truck, t! 
by train to Dar es Salaam, the eapit 
where I stayed until June awaiting 
weather. On June 21, 1934, I left D 
es Salaam with a safari of twenty-t 
natives, planning to reach Lake Ny3 


and the Livingstone Mountains by w 
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_Songea and Manda. As the 

ns had continued beyond the 

the first three weeks were 

and hardships for the 

so much trouble with por 

ng and running away, that 11 

nly at Kidodi, nineteen marches 
Dar es Salaam, that 

magnificent and appalling wilder 

swallowed us up three marches from 


ist Sovuy patches 0 evrass ten 


veh and ten miles across; mazes of 

tracks; morasses pitted by the 
s that came up every might from 
Ruvu River; gloomy rain-forests 
‘the guides often stuck fast in per 


ty, asking counsel of the white man 


had hired them for counsel. On lable to dry 


9 somehow, we emerged at Kidodi = more than 
e Kilosa-Mahenge road still deep in hundred 
still impassabie to motor traffic 

seemed excellent to us and we 
dep ; rox progress toward Mahenge 
Inter? 
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STARTING A FIRE 
The bitter, unedible pulp contains from 
flat 
The 


flavor 


a hundred to three hundred seeds 


inches and more across, ker 


two 
nutty 


and yield a sweet oil as good as that of 


nels, roasted, have a rich 


olive 
Mahenge 


was reached on July 17, 


the 


3.400 feet above sea level, 
twenty-seven 
days and 360 miles out of Dar es Salaam 


The 


seventeen days, proved easy and pleasant 


next 280 miles to Songea, covered in 


on the whole, although troubles and dif 


ficulties were not lacking. Villages were 
so few and far apart that I pitched sev 
eral camps in the bush. In one of those 
camps a porter dug up a quantity of 
had eaten before, and 
With 


ate 


tubers of a kind he 
[ was not able to identify. 
oft 
them, and 
That 
because he knew his tubers and was quite 


whiel 


some his mates, he roasted and 


the meal made every one sick 


astonished the digger very much, 


sure they were edible. He was probably 


right, but have been a 


Nola 


the plant may 


im whose tubers, as happens with 
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IN A BUSH CAMP 


Irish potatoes, may occasionally 
POTSONOUS 
ifteen miles south oft Sonvea,. reach 


the 


immense 


on August 5, | camped i erounds 


Peramiho Mission, an abb 
the mother of many more throughout 
region down to Lake Nyasa. Those m 


build 


they 


S1ONS substantially of brick a 


stone: have chapels, hospit: 


schools: tailor. carpenter and shoemal 


shops; flour and oil mills; forges, bi 


kilns, great orchards and vegetable 


dens, stables witl eattle and hows ot O 


breeds From Peramiho entel 


five days 


beautiful 


Umatengo, and during 
mounta 
Ty 


ith their fie 


throug! 


marched 


landseapes reminiscent of the 
The Wamatengo terrace w 
to their summits, pri 


tice irrigation, 1 in the 


the steepest h IIs 
villages tl 


dwell 


bring a_ brookle to 


Among the 
oT 


every 
corn we 
and Ir 


patches oft coffee 


usual millet and 


fields wheat 


green peas, 
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nights were exceedingly cold in berry (Physalis edulis 

rges of Umatengo. At the mission profusion, also many spe 

embo, nearly 6,000 feet above sea but none in bearing 

my thermometer fell to fifty de After Njombe my porters would 

mmediately after sunset, and hov no more rain-swept mountains and poli 
around forty all night. Only two nights. Hastening through Ubena, a 
afterward we were on the shores of | region that had not yet recovered from 
Nyasa, camped amid huge baobabs, the barbarous punishment received i 
ed by mosquitoe and heat We the rebellion of 1906 against the Ge 
“l the lake for three days with many mans, we dropped into Usango, a land 
rs on account of streams and sheer of sunshine and plenty Kor the first 
s, and ferried the Ruhuhu River in _ time since leaving the coast, we saw here 
ncient canoes, one of which capsized great herds of cattle, and my camps over 
‘rocodile scare. Manda, big on most flowed with the eatables beloved 
s, had only a dingy post office and Bantu. One tenth of a sl 

lative shops without provisions for a gallon of sweet 
r rations for my men. Thus it was _ beer to er 

ight loads that the safari began to prosperity found expression 

Livingstone Mountains on tons and in much drunken 

ist 21 tu’s only dissipation and 
lhe level of Lake Nyasa is 1,645 feet The level plains of Usa 

ten days it took us to reach the gov the Usafu escarpment 

ment post of Njombe in the Poroto into the Lupa 
re were a series of difficult climbs At the fi 


ly drops between Ss O00 and 5.000 feet. pitehed 
Njombe at 6,300. It being winter, safari of 
eache 


) with severe weather everywhere sour m 
nds of 


abl: 


vy fogs, chill gales, rain and painfully yams for 


; 


nights. The region had a eurious’§ and thirs 


mut the 
African appearance More than in Usango 


se I . 
= [ was startled by the almost naked bush vie 
k a é ' 
roes cowering in an ley drizzle around — fruits 
spits . 5 . 

p Bs kv embers before squalid huts, half  thoug! 
Tha Ke of hal 


bri ms 


f dwelling. I would have 

vht it more natural to find Swiss 
ets and yodeling mountameers rover 
(he only staple food I could get for able 
porters was a mixture of corn and ration 
‘vy beans, dried, which were boiled ing wi! 

er and so eaten with some wretched = and 

such as boiled yam tops. There scarce 
scarcely any game, the natives did could 


willingly part with their few chick hours bety 


sI eep or goats, and the bush offered Henee litt 


To eat on those high levels Trees most \ 
Parinum were common, but the fruit 
too harsh to eat In the neighbor 


d of Njombe I saw the Cape POOSe 
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left. The best panners were the Waso to make gold worthless to the blacks 
kire of Tukuyu, canny Bantu who were worth more to the whites 
earning the value of gold much too fast Hurrying toward Lake Rukwa 
to suit the greed of their wlitte masters change fresh fish for the now pa 
With restrictions and penalties of in vame and birds, we followed 


ne severity, the government tried through light forests of leafless stra 


CORAL BEACH NEAR DAR ES SALAAM 





ON FOOT THROUGH TANGANYIKA 


trees, the ground extensively dug up by 
prospectors all the way to the Lupa 
River. Some sluicing was going on at 
vater holes by the river bed, but all signs 


of prospecting ceased on the right bank. 


During the next six days, however, we 
heard the rumble of blasting from the 
hills on our right. British companies 
were developing promising gold reefs, a 
modern mining town was rising at Saza, 
a few miles above Lake Rukwa, where 
half a million pounds was being spent. 
Our first camp on Lake Rukwa was 
pitched on September 19. No shooting 
is permitted within five miles of the 
shores, but Lake Rukwa is a vague geo- 
graphical expression in which five miles 
may mean as little as five inches. Before 
1904, the name applied to a body of 
water about twenty miles long and ten 
miles across which expanded more than 
fifty miles to the northwest in one rainy 
season, and still covers at least three 
times the area shown on most maps. I 
found heavy canoes fully two miles from 
the water, and was assured that the lake 
float them in 


would come up and 


January. 

Lake Rukwa is shallow; perhaps no- 
where more than twenty feet deep. The 
turbid water, so charged with soda car- 
bonate as to be hardly drinkable, teems 
with excellent fish. Catfish attain the 
size of aman. The shores are mostly flat 
and marshy, but in places granite bluffs 
rise sheer from the water and force the 
traveler to long detours over the hills. 
Immense flocks of white pelicans and 
other water birds float in banks offshore 
or wheel overhead, hippos splash and 
blow in the reeds, fresh elephant tracks 
crisscross the trails and dry river beds. 
Plump hyrax dwell among the boulders 
and are easily caught near the tama- 
rinds, of whose pods they are fond. 
There is plenty of bigger game, also of 
spur geese, ducks, guineas, francolins 


and large species of pigeons. 


543 


But the mosquito and the tsetse fly 
gave us no peace in that beautiful region 
—indeed the tsetse chased us relentlessly 
day and night to the gates of Tabora 
Moreover, the Lake Rukwa basin is now 
suspected of being one of the main breed- 
ing grounds of the calamitous grassh p- 
per, the red locust. On September 2a, 
the first day of spring in that latitude, 
I left Rukwa on the three-hundred-mile 
lap to Tabora. The safari was held to- 
gether by eleven porters of the original 
gang from the coast, and by the fact that 
I walked every inch of the trail, sharing 
hardships and dangers. At Kitunda | 
put the 
truck that took us to Sikonge, where the 
march resumed to 
four days later, October 7, 

1,600 miles from 
After disbanding the 
went into camp in the Unyamwezi bush 
till March, 1935, to avoid returning to 
America in winter. 

III 

In the this 

mentioned native wild plants of poten- 


almost mutinous group on a 
end at Tabora 


1934—108 
Dar es 


was 
days and 


Salaam. safari, | 


course of article I have 
tial economic importance as foods, which 
were often a godsend to my porters and 
to me. Those plants are totally ignored 
by the immigrants, European and Asian 
The government, the missions, the ecolo- 
nists make great efforts to introduce and 
keep going in Tanganyika plants that, 
with few exceptions, don’t like to grow 
there. European fruits and vegetables 
and so-called colonial or tax crops—cot 
ton, sisal, coffee, tea, tobaceo—absorb all 
the attention, none being paid to the 
numerous plants of economic value na- 
tive to the land, because their improve 
ment and benefit 
mainly the Negro and bring no quick 


development would 
eash returns to the colonist. 
Taxation in cash and other measures 
compel the Tanganyika native to raise 
but the huge 
abandoned plantations of sisal, rubber, 


cash crops for export, 
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tea, coffee and cotton prove that the sys- 
tem does the native and the land little 
While shiploads of 


cotton and cotton seed leave Tanganyika 


permanent good. 
to compete unfairly with the product of 
more progressive countries, the majority 
of Tanganyika’s five million natives wear 
While ship- 


loads of peanuts and sesame leave Tan- 


only loincloths or skins. 


ganyika to put the Mediterranean olive 


growers out of business, the native diet 
is so lacking in fats that eod and shark 
liver oils are currently administered in 
While 


occasionally 


native schools and dispensaries. 
the 
searched for plants that may do well in 
Wales, California or Arizona, but usually 
won't, nobody searches the Tanganyika 
bush for plants that will do well in Tan- 
ganyika itself. 


Tanganyika bush is 


If a botanical expedition went to Tan- 
ganyika with the specific aim of studying 
wild plants of food value for improve- 
ment and domestication in Tanganyika, 
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failure. It 
ye irs 


there would be no fear of 
would not have to be admitted 
afterward, as a noted American botanist 
admits in a recent letter to me: ‘‘There 
are great thickets of wild fruit trees in 
Tanganyika, and although I introduced 
a good many in this country, I believ 
we have succeeded in establishing o1 ly 
It is in Tanganyika in the first 
place that wild Tanganyika fruit trees 


one.’’ 


should be domesticated and improved t 
furnish the native more palatable and 
more nourishing fruit, and more of it 
than is now the case with the wild trees, 
and to teach the native what the West 
knows of the art. 
certainly be developed more apt to do 
well in America or Europe than the 
chance-picked wild that have 
That can be said of all the 


Varieties would almost 


plants 
failed so far. 
fruits I have mentioned; of many more 
I have eaten and seen eaten by the na- 
tives; and of many awaiting discovery 
and intelligent survey in the bush. 
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By Dr. T. WINGATE TODD 
PROFESSOR OF ANATOMY AND DIRECTOR, ASSOCIATED FOUNDATIONS, 
WESTERN RESERVE UNIVERSITY 


BIOLOGICAL change must not be con- 
fused with chronological time. We note 
the former only when its speed is great 
against a background of the latter as in 
the growth of childhood, the ravages of 
disease and the progress of infirmity. 

In practice we can distinguish between 
the program of healthy growth and the 
progress of disease in childhood because, 
though both show vigorous change, the 
type of change is clearly constructive in 
the one and equally clearly destructive 
in the other. 

Infirmity is not easily noted in child- 
hood because there is nothing unequivo- 
eally destructive about it. The child is 
not ill. He may not be growing as vig- 
orously as his brothers did. He may not 
be maturing quite so rapidly. Perhaps 
he is not doing so well at school. His 
infancy may have been one long struggle 
to find a dietary suitable to his diges- 
tion; his preschool period may have been 
marked by roughness or dryness of the 
skin, even by eczema in the folds, by 


‘ 


recurrent obstinate ‘‘eolds,’’ and punc- 
tuated by the necessity of removing ton- 
sils and adenoids and correction of visual 
defects. The grade-school stage may 
bring out defects of social adjustment at 
school or home, a high strung nature or 
a proneness to fatigue with headaches in 
the afternoon, disinclination for break- 
fast, stuffy nose in the mornings or an 
obstinate inability to put on weight. 
But the doctor pronounces his organs 
sound ; the parents remember that one or 
both showed the same characteristics in 
their childhood but, notwithstanding 
this, they have grown up to be useful and 
efficient members of society. And so we 


prate about the infinite variability in 
human beings and, with fatalistic indif- 
ference, delude ourselves that all is 
really well with the child or, at worst, 
acknowledge that he is sensitive, subject 
to nightmares or hay fever, a little deli- 
eate, one of Pharaoh’s lean cattle, fickle 
in appetite or averse to active games 
with other children. We employ a host 
of rationalizations to hide from ourselves 
the fact which nature strives to bring 
home to us that infirmity has its grip 
upon the child and is handicapping his 
enjoyment of life. 

All physicians are by training patholo- 
gists who seek for definite clinical evi 
dence of clear-cut disease and, finding it 
not, reassure us that this is something 
the child will outgrow, even as we, his 
parents, have outgrown similar minor 
troubles. The man who is forever en- 
gaged in treating sickness sooner or later 
loses sight of health. For him health is 
the absence of demonstrable disease, not 
something that sparkles in the eye, glows 
in the cheek, gives spirit and zest to the 
day’s occupation and radiates through 
all human relationships. So our stand- 
ard of health deteriorates and we juggle 
with abstract theories of what is opti- 
mum in growth, vigor, alertness and 
staying power. 

Let me take as an example the life 
histories of three young guinea pigs from 
our colony in the nutritional study of the 
Associated Foundations. Each of these 
represents the typical progress of its 
group. One group we deprived of cer- 
tain nutritionals, namely, vitamins B, E 
and C, one of B and E but gave a mini- 
mum of C, a third of B and E alone 
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The results are not directly traceable to 
simple deprivation of these essential ele- 
ments of nutrition, but to the general 
metabolic disturbance initiated by the 
malnutrition (Fig. 1). The group of 
pig A-1 quickly suecumbed; that of pig 
A-7 lived three months or so under the 
treatment and then died; pig A—14 lived 
six months or more, grew and put on 
weight, it is true, but was never robust 
and finally died from intereurrent dis- 
ease to which its resistance was lowered 
by infirmity. The experiment, for which 
Dr. Milton B. Cohen was jointly respon- 
sible with myself, was started when the 
The col- 
umns in Fig. 1 register respectively in 
chronological time the 
dimension), 


animals were nine weeks old. 


equivalents of 


bone length (growth in 


physical maturity and weight of each 
animal at the beginning of the experi- 
ment and at its close in death. Where, 
as in A-1 and A-7, the disturbance of 
health was profound, weight fell off and 
growth was retarded, though maturation 
was not greatly inhibited. But in A-14 
weight did not fall 
Weight, growth and maturation rate all 
were laggard, but maturation rate stuck 


actually away. 


most closely to the schedule based on the 
records of the healthy eolony This is 
the pig which most clearly illustrates my 
contention for infirmity in the young. 
Until the time when we abjure the com- 
fortable, misleading doctrine of mean- 
ingless variations we shall not recognize 
the earmarks of infirmity. We must 


cease to rely upon standards of progress 
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in stature and in weight based on the 
great majority, especially upon those 
who are at or near the poverty line. The 
register of increment in height and 
weight must be checked against meticu- 
lous analytie studies of well children, 
longitudinal studies of children observed 
throughout their childhood and showing 
in their successful adaptation to food, to 
fortunate domestic circumstances and to 
their fellows a healthfulness for which 
all strive but few attain.* 

I have spoken of maturation as dis- 
tinct from growth. It is essential to 
grasp the significance of this distinction. 
A child not only grows; he grows up. 
The evidence of his growing up is re- 
corded in his skeleton representing that 
part of the body which is clothed with 
skin without and supports the organs 
within. The skeletal register of matura- 
tion can be read by roentgenographic 
methods, a new branch of biological 
science only recently applied either to 
man? or animals*. Infirmity in child- 
hood is recognized in many ways by 
those whose rationalization has not en- 
gendered an indifference to depreciation 
of the standards of health. It is chiefly 
obvious in failure to maintain that vigor- 
ous even progress in weight, in stature 
and in maturation which is characteristi- 
cally apparent in a well selected group 
of really healthy children such as those 
to which allusion has been made in foot- 
notes 1 and 2. 

In middle life and still more in ad- 
vanced age the changes characteristic of 
aging are so slow as to be almost unno- 
ticeable, whereas those of disease or in- 
firmity maintain their usual velocity. 
We distinguish the more rapacious dis- 

1K. Simmons and T. W. Todd, Growth. In 
press. 1938. 

2T. W. Todd, ‘‘Atlas of skeletal matura 
tion.’’ Part I—Hand. St. Louis, Mosby. 
<02 pp. 1937. 

’ Theodore T. Zuck, Anat. Rec., 70: 389-399, 


1938. 


ease from the less virulent infirmity but 
confuse the latter with aging of which 
we do not mark the evidence 

Aging is a process of adaptation both 
in structure and function. Structural 
adaptations are almost all completed by 
thirty years in man, but functional adap- 
tations continue to be made. The impact 
of environment is met by changes in the 
organism. We call these respectively 
injury and repair. Aging in its fune- 
tional aspect is therefore a continual 
repetition of injury and repair with re- 
pair dominant. By this physical experi 
ence we increase our tolerance, our 
resistance or, if you will, our immunity. 
Aging is the opposite of infirmity. But 
if something occurs to weaken the re- 
sponse to injury, aging is replaced by 
infirmity, since injury gains the upper 
hand in its struggle with repair. 

This resistance against infection and 
toxic processes is developed in what we 
used to call the connective tissues of the 
body, a large part of which lies just 
under the skin. It is here indeed that 
the by-products of fatigue collect until 
they can be excreted. Hence the puffi 
ness of the face in fatigue. As a matter 
of fact the subcutaneous connective tis- 
sue of the face illustrates very well the 
effect of repeated injury and repair. In 
the baby at birth the skin is not adherent 
to deeper structures at all. But in con- 
sequence of repeated puffiness and resto- 
ration there develops a sear tissue which 
by the time adult life is attained binds 
the skin to the deeper structures. A 
mask-like countenance with the wiping 
out of character by obliteration of the 
creases of health is the sign manual of 
weariness, infirmity or disease at all 
ages. 

I have mentioned a definite upward 
limit to structural change. This occurs 
at different ages for different tissues. 


The child’s brain is almost adult in form 
by the sixth birthday, his skeleton by the 
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twentieth, his heart and muscles *y the 
Nature is quite insistent 

After the 
down: another 
must be If the 
blows before the task is completed tools 


twenty-fifth. 


on upward limits. whistie 


blows tools must task 


undertaken. whistle 


must down just the same and structural 


incompleteness remains throughout life. 


This occasionally, though rarely, makes 
or response be- 
compensation usually 
By its indom- 


for weakness in defense 
cause structural 
provides against disaster. 
itable bias towards structural compensa- 
tion, even after there has been marked 
interference with growth or maturation, 
the body makes an effort to readjust 
through enhanced growth or modifica- 
tion of proportions in the damaged area, 
always provided the damage done is not 
so great that the readaptation becomes 
The 
example for, though its general lines are 
heredity, the details of 


im possible. face is again a good 


determined by 
architecture in nasal form, jaw size and 
facial contour are modeled by fluctua- 
tions in bodily health.*-*®**° 

Structure, however, is merely the obvi- 
ous expression of function. There must 
also, therefore, be upward 
function. We do not know these well. 
In a man of sixty years a wound takes 


limits of 


five times as many days to heal as a 
wound of the same size does in a child 
of ten.’ Different tissues have different 
rates of dwindling in their power of re- 
sponse. Most of our organs are geared 
4L. Dewey Anderson, Angle Orthodontist, 7: 
142-149, 1937. 
5B. Holly Broadbent, Angle Orthodontist, 7: 
193-208, 1937 
6 Milton B. 
150-154, 1937. 
7 Carl C. Francis, Angle Orthodontist, 7: 
141, 1937. 
sT. W. 
37, 1937. 
® Theodore T. 
155-157, 1937. 
10 P. Lecomte Du Noiiy, ‘‘ Biological Time.’’ 
New York: 180 pp. See pp. 154- 


155. 1937. 


Cohen, Angle Orthodontist, 7: 


Todd, Angle Orthodontist, 7: 


Zuck, Angle Orthodontist, 7: 


Macmillan. 
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to last our time. Functional adaptation 


may dwindle or cease in skin, hair, teeth 
and nails without disturbing the rest of 
the body. But between skin without and 
the organs within is the body itself whi 

obeys the will. It is this part of our- 
selves of which we are most acutely co! 

health and power of 
repair we most depend. The tired busi- 
ness man is the tyrant of the family cir- 


scious, on whose 


cle. As the heart goes with the muscles 
which it dominates, the brain goes with 
the body it directs. Whereas the b dy 
reaches adult size and maturity by about 
twenty years the heart is not fully ma- 
ture till about twenty-five." Hence th 
muscular system reaches its full power 
between and thirty years, 
which is the age of sport championships 
in baseball, amateur golf, indoor tennis, 
The cham 


pionship in outdoor tennis averages a 


twenty-five 


boxing and marksmanship. 
little younger and that in golf a little 
but 
industry as in sport the age of maximum 
efficiency thirty 
_— man of 


older not significantly so.**" In 
precedes 
of a 

twenty-five years bears the same propor- 
tion to that of a man of sixty-five as the 
strength of the man of twenty-five bears 


immediately 


years. The strength 


to the strength of a woman of the same 
The up 


ward limit in functional adaptation of 


age in the same occupation. 


the muscular system is determined, not 
but in the 
muscular 


in the muscles themselves, 
cerebellum which 
action. Ellis'®*? 

11 W. Erlich and A. E. Cohn, 
49: pp. 209-240, 1931. 

12H. C. Lehman, Abst. in Psych. Bull., 34: 
764-765, 1937. 

13 H. C. 
1937. 

14 W. A. Schochrin, Arbeitsphysiol., Bd. 8, 8 
607-609, 1935. 

5J. M. Ufland, 

663, 1933. 


}R. 8. Ellis, Jour. 


coordinates 
that 


Am. Jour. Anat., 


showed shortly 


Lehman, Sci. News Letter, 32: 181, 


Arbeitsphysiol., Bd. 6, S 


Comp. Neurol., 30: 229 
252, 1919. 
17 R. S. Ellis, Jour. Comp. Neurol., 32: 1-3 


1920. 
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after thirty years there commence degen- 
erative processes in the cells of the cere- 
bellum which control muscular power 
and speed. The factor which modulates 
the vigor of response is found not in the 
instrument of that vigor but in the gov- 
ernor itself. 

This is the cardinal theme of life in 
advancing years to-day. The statistical 
evaluation of our destiny is of compara- 
tively little import. That, out of twenty 
adult men and women, five must die of 
cardiovascular disease, three of respira- 
tory involvement, two of cancer, one of 
violence and nine of other numerically 
less frequent maladies’ is interesting, 
no doubt. But it has little meaning for 
us who live. We are not concerned with 
death which, as a natural process of 
elimination, provides that the withered 
leaves of autumn become the wet nurses 
of the spring. What is important to us 
is the fulness of our life, the joy of hope- 
fulness and self-reliance, the health of 
mind and body which spell fortitude, 
control and tolerance, the spirit which 
seeks and seizes opportunity and revels 
in suecess. We see it all portrayed on 
the advertisements in the street cars and 
the illustrations in popular magazines. 
Do we feel it in ourselves as we set out 
for the office or the shop? Do we meet 
it at home in the evening when the 
frivolous activities or distracting occu- 
pations of the day have ceased to enliven 
hope and conceal our true feeling? If 
not, it matters little that we are assured 
of organic soundness: we have ex- 
changed aging for infirmity: the warn- 
ing that we might heed is already dis- 
played: the storm signal is out which 
none but the doomed would affect to 
deny. 

A new chapter will be written into 
medicine when the criteria of healthy 


18M. Lawrie, ‘‘ Nature Hits Back.’’ Lon- 
don: Methuen. 180 pp. See pp. 156-7. 1936. 


aging replace those standards of youth 
which serve us to-day. We are told’® 
there are so far no effective standards 
of malnutrition in childhood; they are 
still to be discovered. The truth is 
rather that no one criterion is all-inclu- 
sive, for it is not in the physical struc- 
ture that we should expect to find objec- 
tive evidence of the first deterioration 
of health, but in those morbid moods 
which tarnish the joy of living and par- 
ticularly the irascibilities and impatience 
of fatigue. 

Criteria of healthy aging are of neces- 
sity different from those of youth. Our 
elasticity and resilience are lessened by 
the honorable scars of resistance and 
repair. Our speed of reaction may be 
curtailed, though alertness and grace 
remain. Staying power is more readily 
diminished and creative imagination 
more easily curbed by fatigue. Never- 
theless, the portents of disaster are the 
same throughout life. 

Fatigue, apprehension, despondency, 
are the signals set to warn us when we 
must take steps to maintain constructive 
healthy aging and not fall into the clutch 
of infirmity. The very scaffolding of 
intellect gives way if its load of morale 
is overstrained. Intelligence, unham- 
pered by bodily fatigue, can sort and 
sift. It possesses the power of imagina- 
tion which enables it to visualize future 
possibilities and make a plan which, 
granted physical health, it delights to 
carry out. We are concerned by the 
tragedy of recognizable disease which 
euts off a man before his time, but we 
should be infinitely more moved by the 
pathos of a tragedy which cripples seven 
out of every ten of the so-called healthy 
men and women who have docilely ac- 
cepted the substitution of infirmity 
which they might have avoided for 
aging, which is their birthright. 

19 Kenneth Fraser, Manchester Guardian 
Weekly, 35: ii. May 17, 1935. 
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SUMMARY 


must not be 
We 


note the former only when its speed is 


(1) Biological change 


confused with chronological time. 
great against a background of the latter, 
as in the growth of childhood, the rav- 
ages of disease and the progress of 
infirmity. 

(2) In middle life and still more in 
advanced age the changes characteristic 
of aging are so slow as to be almost un- 
those of 
infirmity maintain their usual velocity. 
We distinguish the more rapacious dis- 
ease from the less virulent infirmity but 


of which 


noticeable, whereas disease or 


confuse the latter with aging, 
we do not mark the evidence. 

(3) Aging is a process of adaptation 
both in structure and function. Strue- 


tural adaptations are almost all com- 


pleted by thirty years in man, but fune- 


tional adaptations continue to be made. 
The impact of environment is met by 
We call these 
respectively injury and repair. Aging 
is therefore a 


changes in the organism. 


in its functional aspect 


continual repetition of injury and repair 


with repair dominant. But if something 
occurs to weaken the response to injury, 
aging is replaced by infirmity, since in 
jury gains the upper hand in its struggle 
with repair. 

(4) Different have 
dwindling in their 
Most of our organs are geared 


differs 


power 


tissues 
rates of 
response. 
to last our time. 
may dwindle or cease in skin, hair, teet! 
and nails without disturbing greatly the 
rest of the body. But between skin wit! 
out and organs within is the body itself, 
It is this part 


Functional adaptation 


which obeys the will. 
ourselves of which we are most acutely 
conscious, on whose health and power of 
repair we most depend. 
(5) Criteria of healthy 
necessity different from those of yout! 


aging are of 
Our elasticity and resilience are lessened 
by the honorable scars of resistance and 
Our speed of reaction may be 
though and 
Staying power is more readil} 


repair. 
curtailed 
remain. 
diminished 
more easily curbed by fatigue. 


alertness rract 
imaginatio 
Never 


theless, the portents of disaster are the 
same throughout life. 
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THE GENERAL FORMAL EDUCATION OF 
EMINENT MEN 


By Professor MAPHEUS SMITH 


UNIVERSITY 


FRoM many sources has come evidence 
that persons who stand out above their 
fellows in the degree of their social recog- 
nition are above the average of the gen- 
eral population in length and quality of 
education. And the same thing in gen- 
eral has been true of the corresponding 
class of historical personages, as well as 
the greatest geniuses. Such superiority 
is a corollary of superior economic and 
occupational rank of the parents of such 
persons and of the persons themselves, on 
the one hand, and of the superior ability 
to benefit by an education, on the other 
hand. The facts of superiority are con- 
trary only to the conception of members 
and former members of the lower classes 
who believe that outstanding people as a 
class are able to climb to the top of the 
social scale and make great achievements 
without any guidance from other people. 
However, all students of eminence and 
leadership, even those who use the hered- 
itary interpretation of the facts, admit 
that the self-educated person is more un- 
usual than usual and that the highly edu- 
eated man is the average rather than the 
exception, even among the persons of the 
highest historical importance. 

Of the sources of educational influence 
in the broadest sense of that term, three 
stand out on which sufficient information 
exists for useful analysis. The first is in- 
formal education of the home, the second 
formal education in lower and higher 
schools, and the third special education 
of the order of professional training. 
The present article will be concerned 
with only the second of these types of 
educational background. 

In the relative numbers of 185 great 
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leaders who were educated in a variety 
of ways we have a rough indication of the 
importance of various sorts of education. 
These preeminent historical figures were 
among the one thousand most eminent 
persons of the last few centuries and in- 
cluded no living persons. Fifty-one re- 
ceived classical training, 102 (55.1 per 
cent) college or university training, nine 
received a ‘‘limited education,’’ three 
received ‘‘no formal education,’’ ten re- 
ceived ‘‘slight education,’’ and ten were 
**self-educated.’” Only 13 were without 
formal education, compared to 172 who 
received some degree of education, or 
roughly a ratio of 13 to 1... Compared 
to the educational advantages of the 
average citizen in the same period, the 
eminent men were very greatly superior, 


although the degree of superiority is not 
known in statistical terms 

Data from Havelock Ellis’s study of 
British leaders are not entirely compar- 
able to those mentioned, since Ellis in- 
cluded data on only those with university 
training. This one item, however, is in 
close agreement with the international 
data; 53 per cent.? compared with 55.1 
per cent. It is of interest to note that 
Ellis’s list included persons less eminent 
than those in the study by Cox. 

Turning now to studies of contempor- 
ary notables, we have from ‘‘Who’s Who 
in America,’’ 1934—35, statistics on 29,389 

1C. M. Cox, ‘‘The Early Mental Traits of 
Three Hundred Geniuses,’’ Stanford University, 
1926, passim. 

2 Havelock Ellis, ‘‘A Study of British 
Revised Edition, Boston, 1926, pp. 
127-128. Maclean’s study, mentioned by Ellis, 


revealed roughly comparable data. 


Genius,’’ 





oz 


individuals reporting educational back- 
ground, of whom 74.7 per cent. were 
graduated from higher educational insti- 
tutions, 86.5 per cent. had attended such 
institutions, and 92.8 per cent. had at- 
tended high schools or their equivalent.’ 
Other studies of contemporary persons 
eminent in various occupations also show 
a close relationship between education 


and eminence. For example, Lott found 


THE SCIENTIFIC MONTHLY 


of national distinction by persons listed 


in ‘‘Who’s Who in America,’’ 1912-13 


TRENDS 


The most complete data show 
trends in the educational experience 
eminent men are from ‘‘Who’s Who in 
America’ (Table I). The 
fact is the rapid increase in the proy 
of Since 1! 


significant 


tion college graduates 16 


TABLE I 


AGE OF PeRSONS LISTED IN 
DIFFERENT 


PERCENT 


Last educational 


status attained 


18998 1901s 


College graduation ....... 

College attendance without 
graduation 

Total college attendance .. 

Secondary education’ .... 

Common or Public School 
education 


Total 100.0 


Total Cases in Series. 6,024 7,838 


Types or EDUCATIONAL 


19038 


19.0 9.0 5 
100.0 


11,119 


‘Wio’s WHo IN AMERICA” REPORTING 


BACKGROUND 


Year 


19108 1916» 19284 


1922¢ 
59.2 


° 
o.4 


i 
9 
4 


) 
2 
0.3 


6 8.1 
6.7 7.2 


100.0 100.0 100.0 100.0 100.0 


15,518 20,115 22,075 26,758 29,389 


* Data from “Who's Who in America,” 1910-11, p. xxiii. 


1918-19, p. 26. 
America,” 1924-25, p. 
America,” 1930-31, p. 22. 
America,” 1936-37, p. 18 


>“Who's Who in America,” 
e¢*\Who's Who in 
4"Who's Who in 
e “Who's Who in 
tf Includes s condary, 
students 


26. 


high school and normal school education. 
were classed as persons having secondary educatiou 


In earlier periods all normal scho 
In the 1928-29 and 1934-35 editions nor 


mal school students from accredited schools were classified with college and university students. 


that 43.5 per of 1,178 Montana 
urban leaders were college graduates, 59 
per cent. had attended college, and 76.5 
per cent. had attended high school.* This 
study shows less relationship between 
education and than was 
found in the other investigations, but 
that may be due in part to the recency of 
the settlement of Montana, which would 
probably put less premium upon formal 
education than be true of the 
average state which has a longer history. 
Davies, on the contrary, found that a 
correlation coefficient of .98 best ex- 
pressed the degree of relationship be- 
tween college education and attainment 
18, 


cent. 


prominence 


would 


3**Who’s Who in America,’’ 1936-37, p. 
4E. H. Lott, ‘‘ Rural Contributions to Urban 
Leadership in Montana,’’ Montana State Col- 
lege Agricultural Experiment Station Bulletin, 


No. 262, 1932, p. 29. 


especially from 1923 to 1929. sef 
1916 the proportion had varied between 
07.4 and 61.4 per cent. College non- 
graduates have varied within limits of 
15.5 and 11.6 throughout the thirty-five 
years covered by the data. The propor- 
tion who had no more than secondary 
education rose consistently from 1899 to 
1910 and declined steadily after 1916. 
The proportion of those with on!; com 
mon school education declined after 
1910 until 1928. The proportion of those 
who were self-educated rose to a peak 
in 1910 and declined to the lowest poin 
in 1928, but 1903 was the year of secon: 
number of self-educated 
Private educated declined in importance 

5G. R. Davies, ‘‘A Statistical Study of the 
Influence of Environment,’’ The Quarterly 
Journal of the University of North Dakota, 4, 
1913-14, 226. 
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from the period of 1903, with the lowest 
proportion in 1928.° 

Evidence from a study of prominent 
business men bears out this trend. Most 

the older group of men studied by 
Taussig and Joslyn were not college men, 
while most of the youngest were. There 
was an almost perfectly regular increase 
in proportions of those who had college 
education, as the average age of the 
groups decreased. And there was a cor- 
responding decrease in the proportions 
with no formal education, grammar 
school, and preparatory school education. 
Of the group from 50 to 54 years of age, 
32.6 per cent. were college graduates, 46 
per cent. had attended college, only .6 per 
cent had had no formal education, and 
only 26.8 per cent. had had no more than 
a grammar school education. Of those 
who were from 30 to 34 years of age, 
43.7 per cent. were college graduates, 
67.9 per cent. had attended college, .3 
per cent. had had no formal education, 
and 10.9 per cent. had had no more than 
a grammar school education. In com- 
parison, of those men who were 75 years 
of age and over, only 15 per cent. were col- 
lege graduates, only 26.5 per cent. had at- 
tended college, 1.8 per cent. had had 
no formal education, and 39 per cent. 
had had no more than a grammar school 
education. Although due allowances 
were made for various factors that would 
account for the trend besides actual ten- 
dency for more business leaders to be col- 
lege trained, the conclusion that a real 
trend was displayed was retained.’ 

6 These statements are substantiated by data 
included in the various analyses of educational 
reports on ‘‘Who’s Who in America’’ data al- 
ready mentioned. The numbers were not given 
for 1934-35 and throughout have been so small 
that there was no need of including them in the 
tabulation. The self-educated were as follows: 
1899-20, 1901-31, 1903-24, 1910-67, 1916-77, 
1922-58, 1928-39. Figures for private educa- 
tion were: 1899-185, 1901-282, 1903-446, 1910- 
209, 1916-282, 1922-331, 1928-367. 

7 F, W. Taussig and C, 8. Joslyn, ‘‘ American 
Business Leaders,’’ New York, 1932, pp. 163- 
166. 


Evidence from the 1924-1925 ‘‘ Who’s 
Who in America’’ shows that the average 
age at graduation from college was be- 
low that for the general college graduate," 
a fact even more important when one con- 
siders that the average age of college 
graduates to-day is probably somewhat 
smaller for all than it once was. 

Nearing’s study of 2,000 persons listed 
in ‘‘Wheo’s Who in America, 1914-15, 
whom he considered to be representative 


of the ‘‘younger generation of American 


’’ revealed the fact that 77.4 per 


eent. had received a four-year college 


genius, 


education, 86.9 per cent had attended 
college, and only 13.1 per cent. had had 
no college education.® This group would 
correspond roughly in year of birth to 
the later studies of educational origins of 
persons listed in ‘‘Who’s Who in Amer- 
ica.’’ And there is little difference be- 
tween Nearing’s figure for those who 
had attended college for at least a short 
time (86.9) and the corresponding figure 
for the total number of persons in 
**Who’s Who in America, 1934-35 (86.5 
per cent.). The other figures for these 
two analyses are also very similar. This 
is not surprising since any person born 
before 1869, which was the earliest date 
of birth of cases included in Nearing’s 
second study, would be nearly sixty-five 
years of age at the time of the publica- 
tion of the 1934-35 edition of ‘‘Who’s 
Who in America,’’ which is more charac- 
teristic of the age of the rank and file of 
prominent Americans than the average 
age of those under forty-five years of age. 

Further evidence of the same sort is 
available from ‘‘ America’s Young Men,’’ 
the new biennial list of important men 
most of whom are under forty years of 
age. In the first edition (1934-35) 95.2 
per cent. had attended college and 86.9 

8 J. S. Cleland, ‘‘ Age of Graduation and Sue 
cess in Life,’’ School and Society, 21, 1925, 31- 
®S. Nearing, ‘‘The Younger Generation of 
American Genius,’’ SCIENTIFIC MONTHLY, 2, 
1916, 5 








554 


per cent. were college graduates, while in 
the second edition (1936-37) 97.3 per 
cent. had attended college and 88.3 per 
cent. were college graduates.*® The trend 
toward perfect agreement between promi- 
nence and college education thus con- 
tinues on in accordance with past de- 
velopments. In the fact that 
Nearing’s percentage for younger lead- 
ers with college education in 1914-15 was 
almost identical with that for all leaders 
twenty years later, it seems possible to 
predict that the ‘‘Who’s Who in Amer- 
iea’’ group in 1954-55 will be almost uni- 
formly from a college background. This 
prediction at first glance does not appear 
the 
younger persons (those under forty-five 
years of age) in ‘‘Who’s Who in Amer- 
ica,’ but the method of compilation of 
*‘America’s Young Men’’ appears to be 
so comparable to that of ‘‘Who’s Who in 
America’’ that the prediction seems justi- 
fiable. 

Any interpretation of trends must take 
into account the trend toward increased 
college education in the United States. 
This trend for the United States from 
1880 to 1920, which part of 
the trends shown in the ‘‘Who’s Who in 
America’’ data and in Taussig and Jos- 
lyn’s data, was from 687 male college 
graduates per 100,000 males twenty-two 
years of age and over for 1880 to 1,137 in 
1920." 
65 per cent., a figure considerably greater 
than the increase in the percentage of per- 
sons listed in ‘‘Who’s Who in America’’ 
with college education, but at the same 
time considerably short of the rate of in- 
crease required to keep pace with the rate 
of increase of the college education of the 


view of 


to be as sound as one based on 


embraces 


This is an increase of more than 


subjects of Taussig and Joslyn’s study 


accompanying the decrease in the age- 
range. The national trend toward more 
education is thus at least a partial ex- 
10‘ America’s Young Men,’’ 1936-37, p. xiii. 
11J. P. Shaw, ‘‘Statistics of College Gradu- 
ates,’’ Quarterly Publication of the American 
Statistical 37 


Association, 17, 1920-21, 337. 
’ 
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planation of the trend toward the posses 
sion of more formal education by prom 
inent men of the 
But there is still an increase that must 
be accounted for in other ways, the most 


present 


renerat 


probable explanation being an accelerat 
ing educational selection in prominent 
positions, although there may be an ae 
tual increase in the influence of education 
upon the rise to positions of prominence 


Sex, EDUCATION AND EMINENCE 

The most recent data available on the 
educational background of women listed 
in ‘*Who’s Who in America’”’ indicate 
that a somewhat smaller percentage are 
college trained than is true of men. Only 
52.0 per cent. of the 1,622 women on 
whom sufficient data were given were 
graduated from college and universities 
or their equivalents. An additional 19.1 
per cent. attended college without gradu 
ating, making a total of 71.2 per cent 
with education in com- 
pared with 74.7 per cent. graduates and 
86.5 per cent. with some college training 
in the total ‘‘Who’s Who in America’”’ 
group. It is thus obvious that propor 
tionately fewer of the most outstanding 


college education 


some college,?? 


women have received 


than is true of men of the same degree of 
recognition. 

For a somewhat larger number of 
women which included persons of a lower 
degree of social recognition than the 
‘*Who’s Who in America’’ listing th 
percentage of college graduates was 64.2 
and those with some college training was 
81.9.5 Thus women at a lower level of 

12‘*Who’s Who in 
2704. 

13 ‘* American Women,’’ 1937-38, p. xxi. The 
percentages are not strictly comparable becausé 
the biographies with insufficient data were not 
eliminated from the latter group. The super 
ority of educational background of the less r 
strictive group was greater total womer 
college graduates and with some college edu 
cation are related to total women in the lists 
Of all women in ‘‘Who’s Who in America,’’ 
1934-35, only 43.2 per cent. specified college 
graduation, and only 59.1 per cent. specified 
some attendance at a college or university. 


America,’’ 1936-37, | 


when 
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social recognition are more similar to 
men of a given degree of recognition in 
degree of education than they are to 
women of the given degree of recognition. 
Stated another way, American women 
ypear to exhibit an inverse relationship 


al 
between degree of recognition and degree 
education. In view of the change in 
educational background for the total 
Who’s Who in America’’ group over a 
period of thirty-five years, it seems likely 
that the difference between the educa- 
tional background of women of different 
levels of recognition will prove transi- 
tory and is largely due to age. One test 
of this hypothesis would be to study a 
sample of the women at any level of recog- 
nition in order to determine if there is an 
educational superiority for the younger 
generation, that is, for the group that will 
later, for the most part, constitute the 
women of highest recognition. The argu- 
ment is based on Nearing’s discovery that 
the younger persons in ‘‘Who’s Who 
in America’’ had superior educational 
background to the older ones and a back- 
ground very similar to the present 
‘“Who’s Who in America’’ population. 
Another study that would shed some 
light on the same question is a comparison 
of the education of the most eminent 
2,000 men in the United States with that 
the same 2,000 plus the next most 
eminent 4,000 men. This would give 
comparable figures in proportion to the 
male population of comparable age to 
those obtained from the women of 
‘““Who’s Who in America’’ and the 
women of ‘‘America’s Women.’’ It 
should be expected on the basis of the age 
hypothesis mentioned above that the 
higher education for the most prominent 
persons of each sex would be less than that 
for the least prominent. If such a study 
should show less education for the more 
than for the less prominent men, this 
might be interpreted as evidence that col- 


lege is of minor importance for social 
recognition. But evidence of such a sort 
would not be conclusive because of the 
differential opportunity and stimulation 
of the older and younger personages for 
college education. Not until this element 
of the changing educational situation is 
eliminated by the passage of time or by 
some means of statistical control, can such 
studies offer evidence on the importance 
of college education for eminence. This 
will be mentioned again later. 

Trends in the education of eminent 
women are of great importance for any 
sound interpretation of sex differences in 
the education of the prominent. Data are 
by no means as complete as for the total 
group of eminent personages. In the 
1901-02 edition of ‘‘Who’s Who in 
America’’ only 15.5 per cent. of the 
women listed had graduated from colleges 
and universities,"* compared with 59.1 
The figures 

and 56.0 
per cent for the total in 1903, compared 
with 52.0 per cent. for women"® and 74.7 
per cent. for the total in 1934. The total 
percentages with some college education 


per cent. for the total group 
were 23.8 per cent. for women 


are available for more of the intervening 
editions. 


was 32.3 per cent. compared with 69.8 


In 1903 the figure for women 


per cent. for the total.’ In 1920 the per- 
* and for the 
By 1930 the 
women had gained even more ground. 


centage for women was 58.5 


total in 1922 was 77.4. 


14Amanda C. Northrup, ‘‘The Suces 
Women of America,’’ Popular S: 
64, 1904, 243. 

15**Who’s Who in America,’’ 
Percentages based on a distril 
ing self-education and private educat 
Table I. 

16 ‘*Who’s Who in America,’ 

17‘ Who’s Who in America,’’ 
Cf. footnote 15, 

18S, S. Visher and Gertrude Haverstock, 
‘*Who’s Who Among American Women,’’ S¢ 
ENTIFIC MONTHLY, 15, 1922, 447. 


above. 
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The percentage was 76.8'® compared with 
85.1 for the total in 1928. In the 1934— 
39 edition women with some college train- 
71.2 per 
cent.*” compared with 86.5 per cent. for 
the total. 
has been very pronounced except in the 
last period, the ratio for college gradu- 
ates changing from slightly more than 1 
to 4 in 1901 to 1 to 1.4 in 1934. Corre- 
spondingly the ratio for those attending 
changed from 1 to 2 in 1903 to 1 
to 1.2 in 1934. The present difference 
between the sexes is not great and prob- 


ing declined in proportion to 


The upward trend for women 


college 


ably reflects the differential education 
of the sexes at the present time, just as 
reflects the 
increasing tendency for women to obtain 


the rapid change of ratios 


college education during the last 30 years. 
EDUCATION AND CHANCES FOR EMINENCE 
Several emi- 


nent men have placed the chances for 


well-known students of 
eminence of those with eollege education 
at more than one hundred times as good 
as those who had not received such edu- 
1917 eoneluded that 


chances were 196 times as great for ecol- 


eation. Davies in 


lege graduates as for the person who had 


from college.* Clarke’s 


data were interpreted to mean that even 


not graduated 


more chances for becoming eminent men 
of letters 
trained than 


were possessed by college- 


those not educated in col- 


leges.’ Other studies containing data 
on education can be similarly interpreted. 
The reasoning in support of the state- 
ments of differential chances for recog- 
19 A study by Eva M. Pletsch, quoted in 
‘*Who’s Who in Ameriea,’’ 1932-33, p. 26. 
Also see Bertha Beach Tharp, ‘‘ Relation of 
Education to Eminent Women,’’ 
SCIENTIFIC MONTHLY, 37, 1933, 134-38. 
20**Who’s Who in America,’’ 1936-37, p. 18. 
21G. R. Davies, ‘‘ Social ’ Chi- 


cago, 


Suecess of 


Environment, ’ 


Men of Letters; 


22 EF. L. , ‘American 
Their Nature and Nurture,’’ C 
72, 1916. 


EK I Clarke 


lumbia Univer 


sity Studies, The statement is ‘‘ sev- 


eral hundred times,’’ p. 68, although no statis 


tics in support are given, 
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nition on the part of persons with a 


particular educational background is 


based on the ratio of college graduates 
(or persons with a particular educati 


listed in ‘‘Who’s Who 


(or some comparable list 


background ) 
America’”’ 
all college graduates living at a 
time, as well as on the ratio of the persons 
not graduated from college but listed 
**Who’s Who in America’’ to all pers 
the time who had 1 
graduated from college. f 


living at same 
By use OT Sol 
estimates made by Shaw concerning t 
number of surviving college graduate 
the United States in 1900, 1910 
1920,% together with educational « 
from ‘‘Who’s Who in America’’ { 
comparable years (1899, 1910, and 1922 
it is possible to supplement previous} 
existing knowledge. Of the 164,485 e 
lege graduates surviving in 1900, a total 
of 3,508 were listed in ‘‘Who’s Who 
1899-1900. or 
16.9. Subtracting the 164,485 e 
graduates from the total 
twenty years of age in the United Stat 
in 1900, a total of 21,705,463 is obtain: 
Of these persons listed 
**Who’s Who in Ameriea,’’ 1899-1900 
or a ratio of 1 to 8,393.4. The 
ratio of these ratios, in other words, t] 


bh, 


America,”’ one to e 


males abo. 


2.586 were 


every 


relative chances of college graduates a 
persons not graduated from college f 
inclusion in ‘‘Who’s Who in America”’ 
at the turn of the century, was 179 to 
to the advantage of college graduate 

23 Shaw, op. cit., p. 339. 

24 The 


estimates of surviving college 


ratios contain certain errors, bec 
graduates 

be employed. The more serious errors aris 
the following facts: - 


graduates was estimated on the assumption t 


The number of surviv 


college graduates have the same survival rate 
the general population of the same age and sex 
This is undoubtedly not correct, but the pre 
advantage of college graduates in survival rat 
known. 2. The ‘‘Who’s Who in Amer 
ica’’ group, containing a small percentage 


is not 


women (ranging between 6 and 9 per cent), © 
related to the male population of the count 
3. The age of college graduates was assumed t 
be 22 years and over in making the estimates of 
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Corresponding figures for both 1910 and 
1920 were 160 to 1 (Table II). The re- 
sulting series for three decades is not long 


enough to indicate a trend on which 


that the advantage with the college 
graduate has been reduced In other 
words, college education has been ex 


tended to increasing numbers of people 


much dependence can be placed, and who, because of the relatively large num 
there are no data on number of college bers in relation to the positions of the 
eraduates living later than 1920 yet avail- highest social importance, cannot hope 
able for the extension of such a series. to be entered in the list of the most out 
TABLE II 
ReLtaTIvVE CHANCES OF COLLEGE GRADUATES AND Apt Ss NOT GRADUATING FROM COLLI FoR INCLUSION IN 
“Wuo's WHo IN America,” 1900, 1910, 1920 
Year No. Col No. not Year Estimated Male Pop Ratio of Ratio of Number of 
lege Grad ‘ollege No ulation 20 College TT) ‘ o ¢ N 
uates Graduates College Years of Graduates “Who's Who ( ve 
in “Who's in “Who's Graduates Avge and in Who's in At ric Grad tes 
Who in Who in Survivinge Over not Who in not College to 1 Chance 
America” America” College America” Grad for 7 
Graduatesd to Total to T t ( f 
College Male I i- Graduates 
Graduates lat 0 ‘ 
Ve re f I ’ 
Age ands in “Who's 
Ove , WwW in 
College Al i 
Graduates 
1 2 3 4 5 6 7 
(Column %) (Column 4) Col n 6) 
(Column 1) (Column 2) (Column 5) 
19292-1993 14.055a 8.0°Os 1920 858.0°6 21.888 945 on 5 2978 2 140 
1910-1911 R.ORND 6.633b 1910 233.057 27. O6O1A.566 2.0 11707 160 
1899-1900 3,508b 2,586b 1900 164,485 21,705,463 46.9 8,393.4 179 


a“Who's Who in America, 1924-25, p. 26 
b “Who's Who in America, 1916-17, p. xxv. 
e Shaw, op. cit., p. 339 


4 Population data from Census of 1920, vol. II, p 


On the basis of college enrollment up to 
1930, however, it is clear that college 
graduates have been increasing in pro- 
portion more rapidly than the combined 
increase in the number of persons listed 
in ‘*‘Who’s Who in America’’ and the 
increased percentage of ‘‘Who’s Who in 
America’’ personages who are college 


graduates.”> Consequently, it is certain 


surviving graduates, but population data in 
¢ led persons over 90 vears of age. In spite 


these shortcomings in the calculations, the 
resulting ratios are in all probability substan 
tially correct, and the data presented below on 

er decades are directly comparable, although 
not perfectly accurate. 

With a total of approximately 38,000,000 
males in the United States over 20 years of age 
in 1930, and approximately 7,000 persons in 
‘*Who’s Who in America,’’ 1928-29 who were 
not college graduates, compared with less than 
20,000 college graduates in ‘‘Who’s Who in 
America,’’ in order to retain the ratio of 160 


to 1, less than 700,000 living college graduates 


154 


standing persons unless that list is broad 
ened. Again, such a trend signifies that 
college education does not mean as much 
for eminence as it once did in this coun- 
try, unless the definition of eminence is 
extended to more people. This is in spite 
of the increasing percentage of persons 
listed in ‘*‘Who’s Who in 
who have college training. In spite o 
the decline. it is obvious that the ad 


America’’ 


vantage for the college 
remain very large for a long time, and 
ean never entirely disappear under the 
present social and educational order 
And it is also worth pointing out that 
social contribution is not always in pro 


Ww ld be required. Such a fig s far too 
small in view of the total of more than 900 ) 
students enrolled each year from 1927 to 1930 


and more than 90,000 graduates ¢ , 
1925, in addition to surviving graduates of vary 


ing ages. 
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portion to the recognition that a man is 


accorded, which is to say that chances 
for social contribution remain and will 
remain after chances for attaining the 
highest rank and _ recognition have 


declined. 


SUMMARY AND INTERPRETATION 
In summing up the data on the amount 
four 
First, 
the most eminent 
somewhat 


of education of eminent persons, 


conclusions are most obvious. 
whether small lists of 
world-historical figures, less 
restricted lists, or lists of contemporary 
notable persons of the United States are 
employed, a high degree of education has 
the 


degree 


almost always been possessed by 


prominent person, and also a 
superior to that possessed by the rest of 
the population. Second, trends toward 
more advanced education and away from 
lower limits of education and from self- 
And there 
is no indication that this stage has been 
completed. Third, at the present time 


there is only a small sex difference in the 


education: are quite clear-cut. 


education of persons in ‘‘Who’s Who in 
Men women in the 
proportion who have attended college and 


America. surpass 
in the percentage who did not have as 
The 
‘*Who’s 
Who in America”’ has increased at a more 
Fourth, 
a man with a college education has many 
for than 
whose education was not extended beyond 
a lower level. The relative advantage 
appears to have declined and is likely 
to continue to decline for at least a short 


much as a common school education. 
college training of women in 


rapid rate than has that of men. 


more chances eminence one 


time into the future. 

Although these econelusions for eminent 
persons in general indicate a close asso- 
ciation between education and the attain- 
ment of eminence, it is still a question in 
the minds of many whether education is 
responsible in any way for eminence. 
The specific suggestion has been made 
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that the association is based on a selective 
factor rather than the contribution from 
education to and recog 


According to this interpretat 


achievement 
nition, 
people who obtain formal education at 
level the the ry 
would apply at all levels of formal educa 
tion 


the college although 
have certain qualities of ment 
capacity and personality as well as op 
portunity to go to college. These pers 
also have important qualifications { 

eminence; indeed, perhaps the qualifica 
tions that enable young people to acquir 
formal education are those that enable 
them to rise to positions of prominenc 
The result is that those who would m 

likely become eminent because of quali 
fications not due to formal education, per 
se, are those who are most likely to obtai 
that formal education, thus confusing the 
factors.”® The 
this theory, 
nothing but confusion to the analysis of 


causal education itself 


according to contributes 
causation. 

At present there is very little evidence 
concerning the true explanation of the 
relationship discovered. Taussig and 
Joslyn argue that the presence of super- 
ior proportions of college men in the 
larger business organizations does not 
prove the positive effect of college educa 
tion, because there is no positive evidence 
of the effect of general school training on 
They turn, for 
and perhaps also because of 


vocational achievement. 
this reason 
their preconception, since it is not neces 
sary to make any final interpretations 

to the theory that, because the men less 
competent for business achievement are 
elminated in the earlier levels of the in- 
stitutional the men edu 
eated in college are more prevalent in 


organization, 


business positions of the sort studied than 
And by 


the same sort of reasoning, it is said that 


those who were not so educated. 
26 Cf. Lott, op. cit., p. 31, and Taussig, and 
Joslyn, op. cit., pp. 166, 187-188 for such state 


ments, 
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olleve men succeeded both in college 
and in business because of their general 
superiority and not hecause of what they 
learned in college.*? 

Such a view is certainly contrary to 
the interpretations of most educators, as 
well as to those of most students of emi- 
nent men. Nevertheless, something more 
than an assumption concerning the con- 
tribution made by education is required 
to support the correlations between 
eminence and education, and to refute the 
selectionist theory. If it can be shown 
that the individual gains something from 
the educational experience that he would 
not have gained otherwise and which is 
necessary for eminence, then the impor- 
tance of education will no longer be in 
question. This is not easy to do, because 
of the interrelations of selective and 
contributive factors in every situation 
Education in 
schools has not been necessary for the 
development of most of the greatest men 
of any historical period, if by greatest is 
meant the foremost ten of twenty. So 
far as we know every man who made 


and for every person. 


great achievements and obtained great 
recognition, and who also had a formal 
edueation would have had essentially 
the same eareer if he had been associated 
with the same people during the same 
length of time and had obtained the same 
amount of prestige from the experience 
that was obtained by attendance at some 
college, university, or other school. The 
things that make education formal, in 
short, may have had nothing whatever to 
do with the result. But such statements 
as the above indicate some things of un- 
questionable importance that education 
does in a shorter length of time and more 

27 Taussig, and Joslyn, op. cit., pp. 187-188. 


The theory of selection in education is old, and 
has been advanced by many sociological think- 
ers. See P. A. Sorokin, ‘‘Contemporary Socio 
logical Theories,’’ New York, 1928, Chapter V, 
and ‘‘Social Mobility,’’ New York, 1927, p. 
187 ff. 
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uniformly than can be done in other 
ways, and this may be true under favor 
able conditions for even the more able 
intellects. In the first place, formal edu 
cation gives students opportunities for 
contacts with experts along certain lines, 
experts with whom the potential man of 
achievement might only with difficulty 
come into contact outside of the institu 
tion. Second, the period of time required 
to obtain the basic fundamentals of sub 
jects is shortened by the organization of 
the curriculum, especially in places where 
there is flexibility for the benefit of the 
Third, it 


portionately more leisure for study than 


more able student gives pro 
ean be obtained in any other way for 
large numbers of people. Fourth, it gives 
companions in study, opportunities for 
discussions, and the joint solution of diffi- 
culties. Fifth, entreé to the leading per 
sons in certain fields is gained through 
colleges and universities either directly or 
indirectly through contact with lesser 
personages. And sixth, educational ex 
perience, especially in certain institutions 
and in certain grades or qualities of work 
within the institution adds to the indi 
vidual’s prestige in such a way that he 
makes faster progress toward recognition 
afterwards.”® 

It might also be thought at first glance 
that the direction of interests of persons 
of talent is a major contribution of the 
school. This does apply to lesser indi 
viduals, but many of the most illustrious 
persons had such definite interests so 
early in childhood that the school cannot 
be given credit for their development. 
The personages, of which this statement 
is most true are scientific, philosophical, 
musical, artistic, and literary notables, 
although eminent men tend to choose 


28 Cf. Sorokin. ‘‘Social Mobility.’’ pp. 169 


172 for a discussion of education as a ec} inne 
by means of which one rises to prominence 
Prestige is one of the main factors defining the 


usefulness of a channel. 
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their earlier than the average 
person. 

A glance again at the list of positive 
advantages of formal education makes it 
clear that there are under 
which these gains are immaterial in com- 
parison with the favorable circumstances 
of extremely fortunate individuals. The 


son of a foremost philosopher or scientist 


careers 


conditions 


in an age of a low degree of specialization, 
or the son of a wealthy and brilliant 
father with a fine private library offer 


examples. Contact with experts, prestige 


from personal contacts, leisure, period 


of time required to learn the funda- 
mentals are all present in superior de- 
grees. And the stimulation of a more 
mature mind and personality is not at all 
rare. This combination was fairly com- 
mon among the eminent personages of 
history. However, such a fortunate situ- 
ation was always rare and is now even 
more difficult to attain, mainly because of 
the tremendous advances in all fields of 
knowledge, the great amount of speciali- 
zation required for achievement in most 
fields of activity, and the phenomenal in- 
crease in the published materials that are 
beyond the scope of private libraries. 
Self-education is still possible in extreme 
instances, and education within the fam- 
ily is still possible as a first step to 
achievement along many lines, but with 
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the advancement of specialization such 
opportunities are found to decrease, unti! 
it is possible that even the most favorable 
arraigement of circumstances outside of 
colleges and universities will fail to pro- 
duce a great scientist and other types of 
leaders. Such at least appears to be the 
meaning of specialization in the fields 
of science and the technical advances in 
all of them away from interest in surface 
and common-sense aspects of the world 

The position that careful consideration 
forces us to take is thus that formal edu- 
cation is generally of importance in ac- 
counting for eminence. It is of more 
importance than the selectionists usually 
are willing to admit, but at the same time 
it is less important than the average 
educator will admit. Furthermore, the 
interrelations between the factor of 
formal education and the other factors in 
eminence are far more complex than is 
ordinarily believed. And finally, formal 
education’s importance is dependent ir 
part on the cultural situation and the sort 
of eminence under consideration. It is 
more important to-day in many fields 
than formerly and has not reached the 
limit of development. And it is always 
likely to be more important in fields of 
great specialization and removal from the 
level of activities of the ordinary world 
than in other phases of endeavor. 
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SPRINGTIME AND SALAMANDERS 


By Dr. GAIRDNER MOMENT 
GOUCHER COLLEGE 


Every man, no doubt, has his own 
sign of spring’s true arrival. Here in 
Baltimore it is apt to be the first hobo 
selling flowers in the street or perhaps 
the first crocus in the archbishop’s gar- 
den. But for many biologists—and who 
should be more concerned with spring 
than they ?’—the advent of this loveliest 
of seasons is marked by an event almost 
no one ever sees. It is an event, none 
the less, which initiates weeks of feverish 
activity in many university laboratories 
and which is itself nearly as common as 
skunk cabbage and pussy willows. 

This little understood phenomenon, so 
full of the mystery of spring, is the an- 
nual breeding migration of a salamander, 
the salamander which lays the eggs that 


are the modern equivalent of Louis 


Agassiz’s famous turtle eggs. 

Doubtless for the present day labora- 
tory worker to witness the actual migra- 
tion or the breeding behavior which fol- 
lows is no more necessary than it would 
have been for Agassiz to have seen the 
turtle which laid the eggs Mr. Jenks, of 
Middleboro, collected for him so long 
ago. It would be much easier, however, 
for any one to observe the breeding of 
the salamanders than it was for Mr. 
Jenks to catch that turtle depositing her 
eggs. The salamander involved, Am- 
blystoma punctatum, is one of the most 
abundant of the animals inhabiting the 
woods over a large part of the United 
States. Indeed, this migration which 
presents essentially the same problems 
involved in the migrations of birds or 
butterflies, can be studied close to most 
of our largest cities. 

The reason so few people realize how 
common these animals are is that very 
few men, even very few naturalists, have 


ever seen an Amblystoma except on one 
night in the year. That night is the 
night on which they come down to the 
ponds, and very special ponds at that, to 
breed. At such a time you can see them 
in hundreds, sometimes in thousands, 
crawling and swimming over the usually 
leaf-covered bottom. 

Amblystoma themselves are vigorous 
though just slightly awkward creatures 
about six inches long which greatly re- 
semble plump and smooth-skinned liz- 
ards. Usually they are glistening ebony 
black with a row of bright yellow spots 
along each side and extending forward 
onto the blunt-nosed head The effect is 
not unlike that of the lighted portholes 
of a ship. Exactly how these sturdy 
animals live during the remainder of the 
year is as yet largely unknown. Their 
obscure destinies probably lead them 
under the fallen logs and tangled débris 
which covers the floor of the woods ad 
jacent to their chosen pond. Several, it 
is true, have been found during excava- 
tions far from any body of water. Cer- 
tain it is that they shun the light, and it 
is entirely possible that they are noc- 
turnal, emerging on dark and rainy 
nights to forage for earthworms and 
crickets or other small prey. This last, 
however, is speculation. 

But there is no uncertainty about the 
fact of their annual migration nor does 
there seem to be any doubt in the minds 
of the salamanders themselves as to the 
date on which it is to take place. This 
is all the more remarkable because like 
Easter it is an elusive and movable feast. 
The best human prediction is about as 
reliable as your grandfather’s almanac. 
**On the night of the first good rain after 
the first real thaw in spring.’’ You are 
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not expected to ask how much rain is a 
‘‘vood rain’’ nor what constitutes a ‘‘real 
thaw.’’ Only the Amblystoma know the 
answer to these or to any one of a dozen 


other puzzles which arise from erratic 


spring weather conditions. Perhaps, as 
has been determined for the oyster, there 
must have been a certain minimum tem- 
perature maintained for a certain mini- 
mum time before the breeding reactions 
will occur. 

In general, by the night the salaman- 
ders start their migration the ice has 
around the the 
remains in the 
corners. 


melted from edges of 
pond, although some 
center and in out-of-the-way 
Often along the moist bank skunk cab- 
bage has begun to force its way up 
through the dead leaves. At the same 
time the wood frog, the earliest frog to 
spawn, is just waking from its hibernat- 
ing sleep and appearing in these same 
localities. 

Considerable perseverance is apt to be 
required to see the migration. One night 
too early and you will see nothing. One 
night too late and the big show is over. 
The only way which never fails is to 
inspect the selected pond equipped with 
flashlight, and raincoat, every 
rainy night, the darker and rainier the 
better, beginning very early in the spring 
before there is any question of a ‘‘good 
thaw.’’ 

On the right night, if the thaw has 
been a real one and the rain good, you 
will see on the bottom which on all the 
previous nights was deserted save for a 
stray water mite or two, a writhing mass 
of spotted salamanders milling around in 
a frenzy of cold excitement. So numer- 
ous are they and so unconscious of all 
but one dominant impulse that you can 
reach down into the icy water and catch 
them without the aid of any net. On 
this first night they prove to be almost 
exclusively males. If you sweep the 
banks with your flashlight you will sur- 
prise other males, sometimes at a con- 


boots 
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siderable distance from the water, but o: 
their way down to the pond where they 
will join the throng of glistening black 
animals with bright yellow spots. The 
dance continues hour after hour. 

The next morning the pond will again 
be deserted, so completely deserted that 
you are forced to wonder whether or not 
you really could have seen what you 
remember from the night before. 
turning half a dozen partially submerged 
logs or rocks will reveal no confirming 
evidence in the form of 
But out on the floor of the pond where 
the excitement was at its greatest are mul- 
titudes of what appear to be little pinches 
of white cotton attached to submerged 
leaves and sticks. These little flecks of 
white, not quite the size of your little 
finger nail, are the spermatophores, pack- 
ets of sperm which the males have left 
behind them and which are now waiting 
for the females. 

Picked up and examined, they appear 
to be composed of a whitish jelly-like 
material which when torn apart will re- 
lease the spermatozoa. Under the lens 
of a compound microscope each sperm is 
a creature of amazing and 
beauty. The head is the shape of a: 
exquisitely fine and _ slightly 
needle. From it extends a long slender 
thread, the tail. Along the side of this 
tenuous and slowing waving tail runs 
an undulating membrane so delicate that 
it is visible only when the light of the 


Over- 


salamanders. 


delicate 


eurved 


microscope is adjusted with the utmost 
nicety. Then it reveals itself by its rapid 
and never ceasing series of undulations 
arising at the head and increasing in 
amplitude as they pass back towards the 
end of the tail. It is by means of this tail 
that the sperm swims. 

If the rain continues and the next night 
is dark, females, driven also by 
unknown force, will appear in the pond 
Sometimes of course it will clear and the 
pond freeze tight, thus delaying the 
females a week or even longer. But the 
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sperm packets remain and when the 
females do arrive something leads them 
to seek out the spermatophores which the 
males have left and insert them into their 
reproductive tracts. It amounts to arti- 
ficial insemination, a feat which man has 
only recently achieved. Presumably 
there is some secretion, possibly some 
enzyme, in the female’s cloaca which dis- 
solves the jelly and releases the sperm. 
In any case, even though the female 
Amblystoma usually never sees the male, 
the actual fertilization of the eggs takes 
place within her body. Of course there 
are many salamanders like the common 
greenish yellow pond newt which do have 
an elaborate and even rather rough court- 
ship. But this is not the case with 
Amblystoma. The sperm-packet deposit- 
ing ceremony is a strictly stag affair. 
For several days after the original male 
migration a few individuals of both sexes 
ean often be found in the same pond on 
the same night and on one occasion I saw 
a pair pass each other on the bank, the 
male going away from the water, the 
female toward it. Yet under all these 
circumstances they remain completely 
indifferent to each other. 

Of the actual nature of the instincts 
and tropisms which bring about this 
migration and breeding reaction we at 
present know almost nothing. It is very 
difficult to tell without knowing from 
actual observation which ponds will be 
visited by Amblystoma and which will 
not. It’s easy enough to locate ponds 
they ought to lay in but don’t. One of 
their favorite sites is an old bend of a 
stream which has been cut off from the 
main channel so that it no longer has 
any appreciable current. Nothing, in 
fact, pleases them more than what geolo- 
gists eall ‘‘ox-bows,’’ although their 
choice is by no means limited to such 
situations. So far as I have observed the 
only generalization possible is that a 
pond where Amblystoma lays is always 
in or near a woods, although the woods 


may be very small, in fact surrounded by 
built-up city streets. 

It is not unlikely that the adults always 
migrate down to the ponds in spring. 
The animals I have seen entering the 
water have always been coming down 
from a hillside. But this is only a guess. 
Certainly if they wander very far during 
the summer, merely marching straight 
down hill when they first become active 
in the spring must often bring them out 
far from any pond. And even supposing 
it is true that all Amblystoma on first 
awakening in the spring walk down hill, 
this astonishing fact is itself quite unex- 
plained. Once in the proper pond, it 
would seem probable that the females 
swim about until they are attracted by 
some odor given off by the spermato- 
phores. This odor is also probably the 
stimulus for the females to place the 
sperm packets up their reproductive 
tracts. 

The eggs themselves are subsequently 
laid at intervals during a period of ten 
days to two weeks. They are usually 
mistaken for a frog’s egg, although each 
one is slightly larger than a frog’s egg 
and of a soft cinnamon brown. The jelly 
in which each cluster is embedded is con- 
siderably stiffer than is the case with 
frogs and is as clear as the clearest 
Copenhagen glass. 

It is not, however, their beauty but 
their usefulness and availability which 
has attracted biologists. Ever since 
Agassiz made his classic study on turtle 
eggs (and in fact before) the problem 
of development, of how a complicated 
animal arises from a simple egg has been 
one of the central problems of biology. 
To-day, in the work of an entire school of 
biologists, the problem of the origin of the 
individual occupies the same position that 
the question of the origin of species once 
held. Indeed the first problem now 
seems to be the key to the second and to 
many other problems. 

However that may be, almost all the 
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modern have 
been worked out on the eggs of sala- 
manders because they lack the fetal mem- 
branes which surround the embryos of 
all higher animals, even turtles, and make 
experimentation extremely difficult. It 
was for his work on the egg of a sala- 
mander that Spemann received a Nobel 


theories of development 


prize. 
So every spring in this country and 
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in many others thousands of salamander 
eggs are taken into laboratories to be 
used in a far greater diversity of experi- 


ments than Agassiz could ever have 
imagined. But long before these are con- 


cluded, the Amblystoma will have disap- 
peared and the ponds will remain de- 
serted until after a full roll of the seasons 
when there will be another good rain and 
sufficient thaw. 


WHY THE SOCIAL SCIENCES LAG BEHIND THE 
PHYSICAL AND BIOLOGICAL SCIENCES 


By JOSEPH MAYER 


HONORARY CONSULTANT IN 


We often hear the question raised 
these days as to why the social sciences 
continue so backward, while at the same 
time the physical and biological sciences 
have moved forward with unprecedented 
rapidity in the past 100 or 150 years. 

Attention is constantly being drawn to 
the marvelous advances of physics and 
chemistry that have resulted in the in- 
vention of the steamship, railroad and 
ocean cable, in the application of electri- 
eal energy to many practical uses, in the 
development of gasoline combustion and 
in the synthetic products growing out of 
applications of chemical discovery. In 
geology and biology, also, rapid strides 
have been made in the past century. But 
over against these advances there appar- 
ently has been little, if any, real progress 
in an understanding of human relations 
and in the solution of problems such as 
war, minority protection, unemployment, 
maldistribution of wealth and income or 
depression. 

In endeavoring to clarify the reasons 
for this sharp contrast between rapid 
progress in one direction and sluggish 
progress in the other, one may profitably 
trace the history of science from early 
Greek times to the present day. A defi- 
nite sequence of development is indi- 
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cated, from the most abstract under- 
standing of nature to the more concrete 
problems which we designate as human 
or social. Mathematics seems to 
been the only science that the ancient 
Greeks succeeded in establishing on a 
fairly secure basis, even though certain 
mathematical developments were left to 
the later Hindus, as in the so-called 
Arabic notation and the symbol zero, 
which developed centuries afterwards 
The ancient Greeks attempted to under 
stand other branches of knowledge in 
addition to mathematics. They assem 
bled considerable materials in the fields 
of astronomy, physics, geology and biol- 
ogy. But knowledge at the time was so 
meager in these fields that in most of 
them the Greeks handed down to their 
successors about as much misconception 
as accurate informa‘t'»n. Aristotle, the 
greatest of the ancient Greeks, held back 
progress, through the misconceptions he 
fathered, about as much as he cleared the 
way for further advance in the develop- 
ment of such rigorous techniques as logic 
and the inductive approach to an under- 
standing of nature. 

It was not until after 1600 a. p. that 
the next important steps in scientific 
development occurred. Around 1600, 
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astronomy shook off the misconceptions 
that had prevented its constructive ad- 
vance and, with the work of Kepler and 
Galileo, established the Copernican sys- 
tem which to-day forms its secure basis. 
Had it not been, however, for some of the 
mathematical developments of the an- 
cient Greeks, especially those having to 
do with conic sections, Kepler would not 
have been able to discover the laws of 
planetary motion. It should also be 
noted that the great work of Galileo in 
astronomy depended to some extent upon 
the development of the telescope, a prod- 
uct of physics. 

Physies and astronomy are, to be sure, 
very closely related in their fundamental 
principles. Soon after astronomy was 
established as a science, Sir Isaac Newton 
laid the foundations for further ad- 
vances in mathematics and astronomy 
and especially in physics. In these de- 
velopments he was aided considerably by 
additional important work by Galileo 
and other scientists. By 1700, physics 
was well along the road to a discarding 
of past misconceptions and to a building 
of that foundation which has made pos- 
sible the important practical advances of 
the past two centuries. 

Another century passed before chem- 
istry, aided by the development of cer- 
tain principles in physies found a secure 
basis for its own establishment as a 
science, at the hands of such men as 
Black, Priestley, Cavendish and Lavoi- 
sier. By the time of the French and 
American Revolutions, this branch of 
knowledge was also on its way to a con- 
structive development. By the third of 
the next century, enough groundwork 
had been laid for the extraordinary ad- 
vances in organic and then in inorganic 
chemistry that followed. 

Until physics and chemistry were well 
enough along in the development of 
principles and of such tools as the micro- 
scope, the balance and the thermometer, 
it was impossible for geology and biology 
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to find sufficient root for their modern 
advance. It was not until 1830 that 
gross misconceptions regarding geologi- 
cal phenomena were being swept away 
and that Sir Charles Lyell, in his writ- 
ings, was laying the foundations for 
modern geology. And it was not until 
1860, or thereabouts, that the three 
great generalizations were developed 
which laid securely the foundations of 
modern biology. These were the discov- 
ery of the cell and protoplasm, the dis- 
covery of the germ layers and the 
enunciation of the evolutionary hypothe- 
sis. From 1860 onward, we find the 
gross misconceptions of biology disap- 
pearing, and scientific hypotheses re- 
garding life processes, upon which a 
reliable structure could be erected, tak- 
ing their place. 

It was hardly possible to understand 
anything clearly about psychology or the 
things of the mind until that part of biol- 
ogy was far enough advanced which 
deals with the structure of the sense 
organs, such as the eye and the ear, with 
the tracing of the nervous system, and 
especially with the analysis of the func- 
tions of the spinal cord and the brain. 
These developments did not come until 
the last half of the nineteenth century. 
It is not strange, therefore, that modern 
psychology takes its beginnings from 
such men as Wundt in Germany, who 
developed physiological psychology, from 
Charcot, Janet and Freud in France and 
elsewhere, who developed the meaning of 
the subconscious and the important de- 
vices of hypnosis and dream analysis, 
and from William James in the United 
States, who, toward the end of the cen- 
tury, brought together the various frag- 
ments of psychological advance and laid 
the foundations for modern psychology. 

For an understanding of social rela- 
tions, whether political, economic or more 
general, it is necessary, first, to have a 


sound understanding of the environment 
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in which the human being finds himself, 
which is the task of most of the sciences 
we have outlined, and, second, of man 


himself, that is, of his biological and 
psychological limitations and potentiali- 
Such an understanding was impos- 
sible until biology and psychology were 
far enough along the road of modern 
scientific development. It is only now, 
in fact, that any satisfactory understand- 
ing of social phenomena is becoming pos- 
Thus it is not peculiar that the 
social sciences should have lagged behind 
the physical and the biological sciences, 
awaiting the day—which is our own day 
—when sufficient background might be 
available for constructive advance. 
There still exists in the social disciplines 
any number of misconceptions, carried 
down to us from the past and particu- 
larly from the medieval period, which 
must be swept away before we can make 


ties. 
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rapid progress in the social studies. 
With respect to these further tasks, it 
might be added, I have attempted a some- 
what detailed analysis of a ground-clear- 
ing nature, in two recent articles, appear- 
ing in the July and October issues, 1936, 
of the journal, Philosophy of Science. 

We may not even now be ready for this 
rapid advance in the social studies; but, 
at any rate, in the light of the history 
of science, we can at least understand 
why it is that there is so much uncer- 
tainty, hesitation and misunderstanding 
in contemporary efforts to solve social 
problems. Only as we reach down into 
all the sciences that are antecedent and 
utilize them for the task ahead, can we 
hope some day to have as clear an under- 
standing in economics and government 
and sociology as we have long since 
secured in the physical and in the bio- 
logical sciences. 


TANTALUM CARBIDE: 


A SUBSTANCE WITH THE HIGHEST KNOWN MELTING POINT 


By PHILIP M. McKENNA 


RESEARCH DIRECTOR, VANADIUM—ALLOYS STEEL COMPANY, LATROBE, PA. 


Way should a substance with the high- 
est known melting point be of interest to 
the natural philosopher? First, because 
extremes are always interesting as test- 
ing generalizations drawn from limited 
ranges and extrapolated to conditions not 
yet tested. Second, because the various 
properties of substances are correlated, 
and the possession of one extreme prop- 
erty may imply other interesting at- 
tributes. Third, because our control over 
experimental conditions is aided in a 
practical way when we find a new tool 
or substance with which we may work. 

Tantalum carbide has a melting point 
of 4150° absolute or 3877° C, plus or 
minus 140°. (It is true that hafnium 
earbide is reported to have a melting 


point 10° higher than this, but the 
searcity of hafnium and its difficulty of 
separation from zirconium leaves the 
immediate domain of highest melting 
point to tantalum carbide.) 

Tantalum carbide has been prepared in 
crystalline form having metallic golden 
luster. So prepared, it had a higher 
density than hitherto reported, namely, 
14.48, while previous compounds of 
tantalum and carbon were reported as 
only 13.95 to 14.05 density. Strange to 
say, this tantalum carbide has a 
slightly higher carbon content than pre- 
viously reported for the combination of 
tantalum and carbon, namely, 6.224 in- 
stead of 6.20. This was a surprise, as 
carbon is a very light element compared 
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totantalum. Evidently the carbon in this 
new form of TaC is packed more closely 
or in more orderly arrangement. 

By x-ray crystallographic analysis it 
was determined that the crystalline form 
was similar to that of common salt, NaCl, 
with alternate atoms of Ta and C in eubic 
face centered arrangement. A pleasant 
confirmation of the lattice dimensions, 
atomic weights and density was obtained 
by back reflection precision x-ray diffrac- 
tion methods, for the distance between the 
Ta atoms was deduced from these x-ray 
photograms to be 4.445 Angstrom units. 
Calculating what the density should be if 
the unit cube contained four molecules of 
TaC and unit atom weight 1.6489 x 10°** 
grams, the following results are obtained: 

4 x 192.88 x 1.6489 x 10-™ 
. ome 0 DA6P 
(4.445 x 10-+*)* 





This was very close to the observed 
density of 14.48. 

Why should TaC have this high melt- 
ing point, higher than either carbon or 
tantalum alone? Because it is a com- 
pound, rather than a solid solution or 
eutectic, seems a good answer. Carbon 
boils at about 3600° C, and tantalum 
melts at 2850° C, but the compound TaC 
melts at 3877° C +/—140°. That the 
melting point of tantalum carbide is 
really higher than the vaporization point 
of carbon has been shown in an interest- 
ing experiment reported by Agte and 
Alterthum.' In this experiment tubes of 
tantalum carbide were fastened between 
water-cooled electrodes in a sealed glass 
vessel filled with hydrogen or in other 
eases with argon-nitrogen mixtures. In- 
side the tube carbon biocks were placed. 
By conducting low voltage heavy ampere 
current through the tantalum carbide 
tubes they attained high temperatures 
and the carbon blocks began to vaporize 
at 3450° C and sublimed onto portions of 
the glass vessel. Temperatures of 3630° 
to 3827° C were maintained without de- 

1 Zeitschrift fiir technische Physik, No. 6, pp. 
188 and 189, 1930. 
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struction of the tubes and with vaporiza- 
tion of the carbon. 

Another carbide of a refractory metal, 
namely, tungsten carbide, has a melting 
point lower than either the metal tung- 
sten or carbon. Tungsten metal melts 
at 3370° C, while the carbide WC melts 
at 2867° C. In this case we have the so- 
called compound with a melting point 
lower than either element. In general, 
the carbides of elements Ti, Zr, Hf, V, Cb 
and Ta, which are in the fourth and fifth 
groups of the periodic table, have higher 
melting points than the metal alone, while 
carbides of elements of the sixth group, 
such as chromium, tungsten and molyb- 
denum, have melting points lower than 
the metal. It may be significant that 
tantalum carbide has a positive heat of 
formation, while tungsten and carbon ap- 
parently have approximately zero heat of 
formation. 

Columbium carbide 
high MP, namely, about 3500° C. 


also has a very 


Table I, compiled after Ernst Fried- 
erich, is an effort to correlate physical 
properties with the valence and distance 
of atoms apart, assuming that forces exist 
varying inversely as the square of the 


valence. 
It will be observed that the hardnesses 
and melting points ascend with an in- 
crease in the factor 
100 » 


\ sa 


The exception seems to be vanadium 
carbide ; experience with it seems to show 
that it breaks up into V,C, and that the 
compound VC does not persist up to the 
melting point. This series consists only 
of compounds having the NaCl type crys- 
talline lattice. While this factor is ap- 
parently only an approximate measure 
of the properties of substances it shows 
tantalum carbide at the high end of the 
series, as is its rank in melting point and 
hardness as far as may be determined 

The mechanics of ‘‘hardness’ 
definition and clarification. Breakage of 


needs 








TA 


SCIENTIFIC MONTHLY 


BLE I 








Two-THIRDS POWER IN A SERIES OF COMPOUNDS 


FIGURES OBTAINED BY CONSIDERING THE VALENCE SQUARED DIVIDED By THE ATOMIC VOLUME TO THE 


SopiuM CHLORIDE Type CRYSTALLINE ARRANGEMEN 











NaCl AgCl 





number of Angstrém units between similar kinds 

* W = valence ; 
erystals probably occurs at the larger 
fissures attributed to the mosaic struc- 
ture, rather than between atoms in a 
lattice. Crystalline form also governs 
the way substances break under strain, 
for if slippage may occur without break- 
age we have malleability. A more com- 
prehensive knowledge of ‘‘hardness’’ may 
be increased by a study of this extreme 
member of the series of substances, tan- 
talum carbide. 

How tantalum carbide is already serv- 
ing as a new tool for man’s control over 
his environment is exemplified in the use 
of tool materials utilizing its properties 
of resistance to deformation and wear. 
At present its greatest use is in a series 
of hard tool compositions containing 
from 17 to 80 per cent. of tantalum car- 
bide, together with tungsten and other 
metals such as nickel and cobalt. Pieces 
of these hard metal compositions are used 
as tool points, for lathe tools, boring tools, 
reamers and drills for cutting metals, 
particularly hard steels. The use of tan- 
talum carbide has greatly extended the 
possibilities of engineers in constructing 
machine parts of harder steels. With 
steel tools, including those alloys of tung- 
sten and chromium used for tools, the 
machinable range was regarded as below 


Va=atomic volume=atomic w 





Compounds NaF PbS CaO MgO TiN ScN VN CbN TiC ZrC HfC VC CbC Ta 
Valence 1 1 1 2 2 2 3 3 3 3 4 4 4 4 4 4 
Density 2.2 5.56 2.83 7.42 3.37 3.65 5.18 4.46 5.63 8.40 4.25 6.90 12.20 5.36 7.82 14.47 
Lattice® 5.628 6.54 4.62 5.97 4.79 4.20 4.40 4.44 4.28 4.41 4.60 4.76 .... 4.30 4.46 4.445 
Atomic vol. 13.53 2.8 7.42 16.1 8.39 5.57 6.17 6.65 5.77 6.42 7.05 7.48 7.81 5.87 6.708 6.67 
100 x =a 18 19 26 63 97 127 268 255 280 260 435 418 406 491 450 452 
a These compounds are all of the same crystalline form—NaCl type cubic. The distance a is the 


of of atoms. 

eight/density. 
300 Brinell. Now steel axle shafts and 
other articles are machined with ease at 
hardnesses up to 555 Brinell, providing 
an increase in tensile strength from 148.- 
000 Ibs. per sq. in. to 271,000 Ibs. per sq 
in. in the finished parts. 

Other interesting uses are based upon 
the resistance of tantalum carbide to cor- 
rosion. Nozzles and valves operatin 
under acid conditions are now used 
various appliances. Tantalum carbide 
may be boiled in all acids except a mix- 
ture of hydrofluoric and nitrie without 
oxidation or attack. 

As the world becomes aware of the 
properties of high melting point carbides 
they will be found to extend our control 
over our environment just as the discov- 
ery of the use of iron for tools marked a 
cultural step from the stone and bronze 
ages. To the experimentalist, endeavor- 
ing to utilize conditions of temperature 
and pressure to investigate changes in 
matter, tantalum carbide may provide 
apparatus which is needed. 

Thus we may justify an interest in this 
unique compound to the scientist, as ex- 
emplifying an extreme of a series; to the 
engineer, as providing a new tool; and to 
the experimentalist as a new thing to 
achieve his purposes. 
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COMMENTS ON CURRENT SCIENCE 


By SCIENCE SERVICE! 


WASHINGTON, D. C. 


THE WASHINGTON FIELD MUSEUM 


Unique among museums in the United 
States is one in Wash ngton, N. C., which 
has been developed and is operated in 
regular, full-scale museum style by the 
young folks of the town, mostly those of 
high school age. The Washington Field 
Museum, as it is called, is a full-fledged 
member of the American Association of 
Museums, and its youthful curators spent 
part of their spring vacation time in 
visits to its larger sister establishments 
to learn some new tricks of the craft for 
their own use. 

It all started back in 1923, when a 
few high school students pooled their 
amateur collections of butterflies, snakes, 
ete., in a tent made of sacking. They 
named their embryo institution ‘‘The 
Bughouse Laboratory.”’ 

Instead of dying out presently, as such 
ventures are apt to do, the Bughouse 
Laboratory survived. It moved into a 
backyard kitchen, then into an empty 
store building. The Bughouse Labora- 
tory became socially ‘‘the thing’’; mem- 
bership on its staff was more desirable 
than a bid to a fraternity. 

Successive school generations gradu- 
ated and grew up, and their younger 
brothers and sisters took their places. 
The ‘‘founding fathers,’’ still young 
folks, began to have influence in the com- 
munity. They secured a plot of land, 
which has been developed into a neat 
little park. A lumber company donated 
building materials, WPA labor was se- 
cured, and presently the Bughouse Lab- 
oratory moved into its new quarters, and 
added to its title the more formal style 
of Washington Field Museum. 


1 Watson Davis, director, Frank Thone, Rob- 
ert D. Potter, Jane Stafford, Emily C. Davis and 
Marjorie Van de Water, staff writers. 
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There is a full-time director, Miss 
Mary Shelburne, but the rest of the eu- 
rators are still boys and girls from school. 
They pursue all branches of research 
and collecting, with special emphasis on 
natural history and early Americana. A 
number of live animals have been do 
nated, so the museum is now in the proc 


ess of developing a zoo. 


TESTING FOR SURFACE ACCURACY 


A human hair about 15 feet across. 
That is what it would be if it were magni 
fied with one of the latest testing devices 
for automobile parts. 

One of the wonders of modern mechan- 
ical engineering is the routine mea 
surement of finely finished surfaces so 
smooth that magnification of the order 
of 50,000 times is necessary. So exact- 
ing have become the demands of modern 
machine shop practice that the working 
surfaces of anti-friction bearings, for 
instance, require great accuracy and 
smoothness. Surface irregularities less 
than a hundred thousandth of an inch 
(10 microinches) are cause for rejection. 

A machine that measures so finely with 
the rapidity necessary in actual pro- 
duction, has been achieved. The pro- 
filometer, as it is called, has a tiny point 
that traces the almost molecular surface 
irregularities. This varies the current 
flowing through a magnet and this cur- 
rent is sent through special amplifiers 
and circuits. Thus, electrically, there is 
ereated that high magnification neces- 
sary. The magnified replica of the sur- 
face desired is the light-written record of 
the oscillograph into which the current 
is fed. If a permanent record is desired, 
a motion picture camera is aimed at the 
waving light line of the oscillograph. 
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How far machine shop precision has 
traveled during the age of power will be 
realized when it is recalled that Watt, 
inventor of the steam engine, was elated 
when he found that Wilkinson’s boring 
mill could machine an engine cylinder 
true to within the thickness of a shilling. 
The dawn of precision in machinery 
came when the system of interchangeable 
parts was adopted early in the last cen- 
tury. Arms factories in Connecticut 
pioneered in measuring accurately with 
gages. With accuracy increased many 
fold, this in the principle that underlies 
the machine age of to-day. 


PIPED RADIO CIRCUITS 

The enormous carrying capacity of the 
new ‘‘piped radio’’ systems, developed 
independently at Massachusetts Insti- 
tute of Technology and the Bell Tele- 
phone Laboratory, is still little realized. 
In this system, it will be recalled, radio 
waves are sent down pipes, around bends, 
and so on to their destination. 

A hollow pipe two inches in diameter, 
for example, can transmit a band of 
radio frequencies amounting to a width 
of ten billion cycles a second. This 
sounds complicated but can be better ap- 
preciated if one says that it would per- 
mit 2,000,000 people to talk with each 
other (two to a conversation) over the 
same electrical circuit. This is allowing 
frequency channels of a band width of 
10,000 eycles a second; quite sufficient 
for ordinary conversation. Citing the 
work of Dr. Wilmer L. Barrow, of the 
Massachusetts Institute of Technology, 
the Technology Review contrasts the 
message-carrying capacity of wires and 
cables. 

An open-wire telegraph line has a 
band width of 100 cycles per second and 
permits one message to pass. An open- 
wire telephone line has a band width of 
3,000 cycles and has one message chan- 
nel. Open-wire carrier telephone lines 
have a band width of 30,000 cycles and 
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allow four simultaneous messages. An 
improved circuit plans for 16 messages. 

The coaxial cable would permit 120 
voice messages or one television message. 
Television radio bands have a band 
width of well over 5,000,000 cycles and 
earry one television message. The 
**piped’’ radio method has a band width 
of 10,000,000,000 cycles. It could carry 
1,000,000 telephone conversations or 
2,000 television messages over the same 
circuit. Dr. Barrow has found that the 
**pipe’’ need not be continuous and that 
the radio waves will jump gaps up to 
one inch in length. 


THE STUDY OF HUMAN BONES 


Because human bones are made up of 
mineral salts, medical scientists have 
borrowed some of the geologist’s methods 
in order to learn more about bone struc- 
ture. The turns powerful 
x-rays onto minerals and by a process 
known as x-ray diffraction, he can see the 
pattern of the molecules in crystals of a 
given mineral. Dr. W. D. Armstrong, of 
the University of Minnesota, has used 
this same method to determine the pat- 
tern of molecules in crystals of calcium, 
phosphorus and other mineral salts in 
human bone. 

His findings, reported at a 
meeting of physiologists, led to the same 
conclusions as those of Dr. M. A. Logan, 
of Harvard University, who studied 
bones by a chemical method. Dr. Logan 
started with calcium phosphate and by 
chemical processes, adding a molecule 
here, taking off a molecule there and 
otherwise manipulating the original ma- 
terial, he traced the chemical life process 
of bone salt. In the end he found a 
chemical pattern for the arrangement of 
molecules in bone salt crystals that was 
the same as that found in Dr. Arm- 
strong’s x-ray diffraction patterns. 

Using physiological methods for study- 
ing the problem, Dr. F. C. McLean, of 
the University of Chicago, discovered 


geologist 


recent 
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a means of calcium transportation and 


mobilization for bone formation. Under 
the influence of the hormone produced 
by the four wheat-grain-sized parathy- 
roid glands in the neck, calcium is trans- 
ported from bone to blood via the bone 
marrow, where some of the new blood 
cells are formed. 

Bone salts, contrary to general opin- 
ion, are not stable and permanent, Dr. 
J. C. Aub, of Harvard, found. They are 
constantly being dissolved and shifted 
to another part of the bone, where they 
are redeposited as crystals, and then re- 
dissolved and moved again. This new 
knowledge was gained from studies of 
patients poisoned years ago by radium. 


COAL, WATER AND AIR A SOURCE 
OF MEAT SUPPLY 


Germany already enduring economic 
siege conditions, and apprehensive of the 
sterner blockade of war, looks increas- 
ingly to her chemists to make her inter- 
nally self-sufficient. Newest among proj- 
ects that would smack of magic if they 
were not based on well-determined scien- 
tific principles is one to make coal, water 
and air the ultimate sources of a meat 
supply. 

The key to this biochemical paradox is 
the yeast cell. Yeast produced in great 
masses and fed on cheap carbon-contain- 
ing foods, plus nitrogen-containing min- 
eral salts, will yield about half its dry 
weight in crude protein, the stuff lean 
meat is made of. This yeast protein is 
not suitable for direct human consump- 
tion, but it can be fed to livestock and 
thus transformed into meat and milk. 

During the World War, yeast was 
raised in considerable quantities, on beet- 
sugar molasses, waste liquor from starch 
factories and similar low-grade carbohy- 
drate sources. The nitrogen part of their 
diet was synthesized out of the air. 

After the armistice, mass production 
of yeast feed became unprofitable, due to 
the competition of imported meat and 
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cattle feeds. However, experiments have 
continued, with the objective of making 
yeast production Promising 
materials have been surplus potatoes and 
sugar made from wood. 

Now, according to Dr. K. R. Dietrich, 
chemist of Berlin-Dahlem, 
yeast have been isolated that do not need 
sugar but can thrive perfectly well on 
such carbon-containing 


cheaper. 


strains of 


compounds as 
lactie acid, acetic acid, glycerin and even 
ethyl alcohol, plus of course the usual 
ration of nitrogen captured froma the air. 

But some of these compounds can now 
be produced from coal and lignite, by 
new synthetic processes. Hence the pros- 
pect that some day German steers may be 
making beefsteak out of coal, air and 
water, via the humble yeast cell. 


THE SURGEON’S CHIEF JOBS 


In these days when so much is heard 
about gall bladder operations, surgical 
eures of cancer, gland grafting and plas- 
tic surgery, it is interesting to find that 
setting broken bones, one of the earliest 
jobs tackled by surgeons, is still one of 
their most important, numerically speak 
ing. 

Setting of fractured bones stands sec- 
ond in order of frequency, coming right 
after removal of tonsils, it appears from 
a statistical study by Selwyn D. Collins 
of the U. S. Public Health 
National Institute of Health 
of the study was recently published by 
the Milbank Memorial Fund. Mr. Col 
lins obtained his figures from a canvass 


Service's 
A report 


of 8,758 white families living in 130 
localities in 18 states of the union. The 
canvass was conducted between the years 
1928 and 1931 and covered 12 consecu- 
tive months. 

For every 1,000 persons in this group, 
65 surgical operations were performed 
in a single year. This means the total 
number of operations in this country 
each year totals close to 1,000,000. Of 
removal of 


tonsils constitutes 


these, 
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nearly one third. Setting of broken 
bones and other operations in connection 
with injuries take second place and third 
place respectively and together account 
for one fifth of all operations. Opera- 
tions on female organs of reproduction 
are fourth in order of frequency and 
removal of the appendix came fifth. 

Slightly more operations are per- 
formed on women than men. Setting 
broken bones and other operations in 
connection with injury, hernia and sinus 
operations are more frequent in men. 
Appendectomy, gallbladder, cancer and 
thyroid operations are more frequent in 
women. As might perhaps be expected, 
the frequency of operations increases 
with income. There is some difference, 
too, in types of operations according to 
income. You have to be up in the higher 
brackets, it appears, before removal of 
tumors and ear and mastoid operations 
are undertaken frequently. 


A SIXTEENTH CENTURY REPORT 
OF ASTHMA 

The idea that a man can get asthma 
from sleeping on a feather pillow is still 
a new idea to many laymen. Actually, 
a case of asthma was attributed to 
feathers and cured by removing the 
feather bed as long ago as 1575. In that 
year Jerome Cardan, a great physician 
of Padua, was called to Edinburgh to 
see the Archbishop who suffered from 
asthma. The Paduan physician probably 
had no idea of allergy, or hypersensitive- 
ness to feathers, such as physicians have 
to-day. Certainly he was not able to 
make skin tests of his distinguished 
patient. But Cardan was able, as good 
physicians have always been, to observe 
and study his patient carefully and to 
make logical deductions from his obser- 
vations. Cardan finally advised the 
Archbishop to give up certain articles 
of his diet and to get rid of his feather 
bed. Relief of the asthma promptly 
followed. 





The story is retold by Louise Stedman 
and Merle Ford in a report to the Jour- 
nal of Home Economics. The report 
concerns itself with textiles which, like 
feathers, plant pollens and foods, can 
cause asthma, hay fever, migraine head- 
aches, hives or other forms of allergy. 

Cotton, silk, wool, kapok, rayon, 
leather and rubber can all cause allergic 
symptoms in hypersensitive persons, but 
of the fabrics silk seems to cause most 
trouble. Cottonseed and flaxseed or lin- 
seed are troublesome in cases where cot- 
ton or linen fabrics may not be. Kapok 
may not cause symptoms at first but when 
the fibers become dry and brittle they 
cause a fine dust which may be trouble- 
some. Dyes used in fabrics are often 
allergy-causing in themselves. Rayon 
waste is said to be one of the safest non- 
allergic upholstery stuffing materials. 
Smooth fabries can often be tolerated 
when a rough weave of the same material 
causes trouble. 


SOIL EROSION 


Malthus’ ghost has returned to haunt 
us, In a new guise. 

During the nineteenth century, the 
principles of Malthus, first set forth in 
his famous essay on population in 1798, 
were among the dominant ideas in polit- 
ical and social thinking. Briefly, Malthus 
took the gloomy view that human popu- 
lation always tended to increase faster 
than its food supply, and that misery 
and want and war were the inevitable 
consequences. 

Malthus left out of consideration (for 
the good reason that he did not know 
anything about them) a number cf fac- 
tors that have operated at least in part 
to prevent realization of his pessimistic 
prophecy. Improvement of crop plarts 
and food animals, invention of more ef- 
ficient cultivation methods, and better 
means of keeping and marketing food 
have done much to increase the food sup- 
ply. Later marriage, wider use of con- 
































traception and possibly other factors 
have slowed down population increase. 
But just as we are congratulating our- 
selves on the laying of the Malthusian 
ghost, up it pops again, out of the gul- 
lies of eroded and abandoned farm lands. 
Professor Paul Sears, author of ‘‘ Deserts 


»? 


on the March,’’ expresses it as a general 
principle: ‘‘In the development of any 
civilization, the total area of cultivable 
land tends constantly to diminish.’’ 

Professor Sears has pointed out the 
working of this principle in all the 
world’s dead and dying cultures: Syria 
and Chaldea, Rome and China—and our 
own. Not only for necessary bread but 
for swollen profits, men strip the forest, 
pasture goats on the hills, tear the ban- 
quet-cloth from earth’s table with over- 
eager plows. Ruin has always followed. 
Ruin threatens now. 

Yet there is time. Just as we eased the 
pressure of the older Malthusianism with 
better crops better cultivated, so now we 
ean restore forests and grasslands, stop 
gullies, plow more sensibly. It will cost 
money, require more effort. But the 
alternative choice is decline and ultimate 
death. 


A STUDY OF SLIPPERY ROADS 


Using some of the fingerprint tricks 
of Scotland Yard, the Department of 
Scientific and Industrial Research of 
Great Britain is now studying slippery 
roads by taking fingerprints of motor 
ear tires. 

As reported in Industrial and Engi- 
neering Chemistry, published by the 
American Chemical Society in Washing- 
ton, D. C., the road under study is 
coated with an ink and a perfectly 
smooth tire rolled over it. The tire is 
then transferred to white paper and an 
exact record of the texture of road sur- 
face, over which the tire has rolled, is 
obtained. 

Slippery roads have been found to be 
those in which there is a high ratio be- 
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tween the total area of contact between 
tire and road and the number of isolated 
points of contact. The latter, isolated 
areas, must be surrounded by channels 
deep enough so that the water on the 
road can escape as the tire passes over. 
If the channels are too small the indi- 
vidual areas merge and the surface be- 
haves like a smooth one. The require- 
ments for non-skid tires are similar. On 
very slippery roads studies show that the 
tire makes contact with the pavement 
over nearly all its surface of contact 
while the number of individual contacts 
is small. Good roads, low in skid values, 
were found to be those yielding prints 
that disclosed a lesser area of total con- 
tact and many more individual points of 
contact. A ‘‘sandpaper’’ surfaced road, 
with its many tiny and almost impercep 
tible points of irregularity, is typical of 
a highway low in slipping characteristics. 
Not only are different road surfaces 
being studied, but tests are also under- 
way to study the skidding characteristics 
of the same roads at different times of 
the year. 


EXTERMINATION OF THE WHITE- 
FRINGED BEETLE 


War’s grimmest machinery—flame- 
throwers, poisonous chemicals, even the 
“‘seorched earth’’ tactics made famous 
in the Chinese conflict—will be brought 
into concentrated operation in the South 
this spring, and all against an enemy 
only half an inch long. Major fighting 
will begin late in June, when the white- 
fringed beetle, an invader from South 
America, emerges from its underground 
winter quarters. 

The white-fringed beetle appeared in 
the United States for the first time only 
last summer, and its distribution is still 
limited to about ten scattered small areas 
near the Gulf of Mexico, from the west- 
ern end of the Florida panhandle to a 
point near New Orleans. It is the hope 
of federal and state entomologists that 








o74 THE SCIENTIFIC MONTHLY 


they can wipe it out entirely by drastic 
measures, as they did the Mediterranean 
fruit fly in Florida a decade ago. 

At present the insects are safe from 
human attack. They are still grubs, 
feeding on the roots of plants. But in 
early summer they will appear above 
ground, to migrate, mate, and lay eggs. 
Then is the time for attack. Where the 
beetles are thickest, the earth will be 
swept clean of all vegetation, sprayed 
with oil not only to kill the insects but 
to keep plants from growing. With no 
green stuff to eat, the beetles will starve 
and of course produce no offspring. 
These thickly infested spots will also be 
circumvallated with trenches to blockade 
the enemy within, and flame throwers 
will move back and forth, spreading fiery 
death. 

Where there are fewer of the beetles, 
crops may be grown; farmers are ad- 
vised to plant corn, which the beetles do 
not like, rather than such southern crops 
as sweet potatoes and velvet beans, 
which they find more appetizing. Cot- 
ton is also recommended, for the beetles 
will gather on the leaves, where they can 
be reached with sprays or dustings of 
calcium arsenate which has been found 
effectively lethal to this pest. 


PLANT SOCIOLOGY 

Diverse social groups that just don’t 
get along with each other often base their 
mutual dislike on things scarcely tangi- 
ble yet very potent, like alien modes of 
speech or unaccustomed cooking odors. 
Dinty Moore’s redolent kettle of corned 
beef and cabbage is more than a comic- 
section joke; it is the boundary marker 
between hostile cultural states. 

Plants no less than human beings often 
develop feuds or friendships from much 
the same sort of subtle chemical causes. 
Dr. Gerhard Madaus, a German physi- 
cian, has made a special study of some 
phases of this ‘‘chemical plant sociol- 


ogy,’’ which started with his experi- 


mental plantings of drug plants but has 
been extended to take in the likes and 
dislikes of several varieties of crop plants 
as well. 

Dr. Madaus calls attention first to the 
often-observed fact that the plant growth 
in certain types of evergreen forest is 
sparse, and poor in number of species. 
Most plants can not tolerate the acid 
compounds from the trees’ needles. He 
also cites experiments by American as 
well as German plant physiologists, 
wherein the mere presence of odorous 
plant substances, such as the scent of 
apples, oil of bergamot, or turpentine, 
accelerate seedling growth in light but 
hinder it in darkness. 

Of greater economic significance, pos- 
sibly, are his experiments with paired 
species grown together and separately. 
Thus, he found that corn and wheat 
planted in the same pot produced a mor 
rapid growth of wheat. Bean seeds in 
water that had bathed the roots of oats 
sprouted more quickly than did similar 
seeds in water from corn roots. Grape- 
vines with cypress spurge (a common 
vineyard weed) growing close to their 
roots failed to set fruit. In some in- 
stances it is known that root secretions 
are responsible for these mutual effects, 
and it seems quite likely that similar 
substances act in like manner in other 


cases. 


RUBBER CONTENT OF DESERT 
MILKWEED 


Edison’s experiments with goldenrod 
as a possible source for rubber were a 
nine-weeks’-wonder in their time. But 
Edison died, and his successors have ap 
parently done nothing further with gold 
enrod rubber. At any rate, they have 
said nothing about it. 

Less conspicuous but more persistent 
has been the work of botanists of the 
U. S. Department of Agriculture. Al- 
ways before them is the hope of finding 
within the boundaries of the United 
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States some source of rubber that can 
be worked if a world war or other emer- 
gency cuts off the normal supply from 
cross the Pacific. 

R. E. Beckett, R. S. Stitt, and E. N 
Dunean have recently reported analyses 
if a species of desert milkweed that show 
ts leaves to contain as high as 13 per 
They 


have grown the plant from seeds at the 


cent. of rubber, dry weight basis. 


U.S. Acclimatization Garden near Bard, 
Calif., and find that strains of the weed 
with hereditary tendency to high rubber 
content can be isolated. 

The three botanists deseribe the milk- 
weed as growing in solid clumps of ten 
wr twenty stalks, from three or four feet 
to six feet high. 
drier parts of the Southwest and adja 
They found it 
yrowing only in gravelly stream beds 


It is native only in the 
cent parts of Mexico. 


that are dry most of the time, and in 
borrow-pits along roadsides. 

Harvesting the milkweed, even for ex- 
perimental purposes, had to be done dur- 
ing a comparatively limited time, because 
it has the habit, common among desert 
plants, of losing its leaves soon after 
maturity. However, the dried plants 
‘ould be stored for many months with- 
ut noticeable loss of rubber content 

If it should ever become economically 


desirable or necessary to cultivate the 


plant, milkweed farms should not be dif- 
fieult to establish, for seeds are abun- 
lantly produced and germinate readily 


DECLINE OF THE WHALING 
INDUSTRY 


The sad state of a onee-glorious mari- 


whaling—is typified by 


the number of vessels in the whaling fleet 


iceredited to the United States. 


Back ip 
1846 America 5 


on 
had 735 vessels at sea 


catching whales, says Commissioner 
Frank T 


To-day the nation has 


Bell, U. S. Bureau of Fisheries 
well take a guess 
for yourself before you read the next 
line 

The answer is three factory ships and 
31 small killer boats! Two shore stations 
also still exist 

In 1846 whaling employed 40,000 peo 
ple of American nationality, had an in 
vestment of $40,000,000 in its shiy s and 
other equipment and made an annual 
SS OOO.000 To-day 


eateh valued at 


America’s smal] whaling fleet produces 


products having a value about a third as 
great as in 1546, or approximately $2 
600,000. The return on the investment is 
about as good as it was back in the peak 
period of American whaling 


Whaling, 


world more as a conservation effort than 


which how interests the 


as a leading industry, has gone through 
three distinct periods, says Mr. Bell 
From the time the first Basques started 
whaling in the 12th century until 1868, 
harpoons were thrown by hand in a sort 
of personal hand-to-hand combat with 
the giant sea-going mammals. In 1868 
the invention of the harpoon = gun 
speeded the kill and enabled greater effi 
ciency in hauling the whales to the shore 
The third, or mod- 


blishment of 


processing stations 
ern, era has been the esta 
factory ships which process the whales 
at sea, far from their home ports or shore 
stations. 

One whale yields as much meat as 100 
for tood, to 
A contrast 


between the old and new in whaling is 


eattle and in Japan is sold 
people Too poor TO buy beef 


typified by modern processing A blue 
whale which in the early days was worth 
only $40 to $50 for its blubber is now 
worth $4,000 in 


many by-products 
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LABORATORY TESTS OF WOOD 





PRESERVATIVES 


By JOHN LEUTRITZ 


PHONE 


EVERY year approximately a half mil- 
lion new poles of southern yellow pine 


are used in the Bell System either for 


replacements or for new lines. If these 
poles were left unprotected from the 
action of lower forms of plant and anima! 
life—fungi and termites—the economic 


Their life can be 


however, by 


LOSS would be SCTIOUS. 


rreatly extended, treating 
the poles with a suitable preservative. 
There the 


market, and ones are beine offered 


are many preservatives on 
new 
from time to time to pole manufacturers, 
so. that techniques for evaluating them 
must be available. Outdoor exposure 
tests of wood preservatives are usually 
slow and expensive, and it Is necessary 
to supplement such studies with quick 
and inexpensive laboratory methods 
Recent experimentation has evolved an 
improved laboratory test which is simple 
and adaptable and vet gives reproducible 
field 
Briefly, it 


involves the impregnation of small pieces 


which consistent with 


? , 
the 


results 


are 
trials of same material 
or blocks of wood with the preservative 
In sepa- 
lifferent 
After several weeks, the preser- 


TO he tested. and their exposure 
rate glass jars to the action of 


funeil 


vative’s effectiveness is rated by the 
amount and densitv of the fungus 
erowth, the decrease of weight of the 


samples and their loss of mechanical 
strength. 
The blocks used in testing preserva- 


tives are from the sapwood of southern 
vellow pine, of uniform density and rate 


of growth, cut usually into cubes, two 


centimeters on aside. Since the moisture 


content of the wood varies over a wide 


range, depending on the relative atmos- 


perature 
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pheric humidity to which it has been 
posed, the blocks have to be broueht ti 
definite humidity content before ea 
weighing at the various stages of the tes 
For this purpose there is used an or 
nary bacteriological incubator fitted w 


slow-moving fans and pans of saturat: 


solution of sodium ehloride. It ma 


tains a relative humidity of 76 per « 


at 30 C which vives the blocks am 





ture content of about 14.1 per cent. wh: 
compared with the oven dry State 
The 


studying a new preservative is to 


procedure usually followed 


blocks conditioned as above. with as 


tion of the preservative. The pieces ; 


weighed immediately atter lmpregnat 
to determine the amount of preservat 
injected, and after evaporation O] 


solvent they are rewelghed under 


ferred to abo 
their ; 


standard conditions, re 


serve as a further check on 


content of preservative. This is o 


treme importance in working wit! 
tile preservatives. 

Each impregnated block is support: 
by a thin slab of untreated wood on 
top of a small wide-mouthed bottle wl 
contains water. The slab also acts as 
secondary food source for the growth 


Wooden 


in half, are used to anchor 1 


the fungus. surgical-app 
tors, cut 
wood and to serve as wicks for cond‘ 


For 


tection the small bottles are wrappe 


water through the test pieces 


cotton and placed in larger bottles 
screw caps. The complete set-up is ste 
ized for fifteen minutes at fifteen pou! 


pressure and then cooled to room 





Then a small section, cut 
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a pure culture of a wood-destroving fun wood, and since all cat t be used in 
rus, is placed on the untreated slab of each test for preservatives care must be 
wood opposite the test specimen The exercised to select repres 
bottles are kept in an incubation room, Previous experience has 
and observed every four weeks for the addition to extreme variability in viru 


xtent of the fungus growth. After an lence to different species of wood the 


‘xposure to the fungus of about 24 weeks, fungi display marked 
the blocks are again brought to equi wards various preservatives On the 
ibrium in the humidity chamber and basis of these two factors 1 vy of the 
veighed. The loss in weight so dete fungi chosen have been found uu it} 
mined serves as one of the indications of ern pine telephone poles which had 
the efficaev of the preservative failed in servic 

At the present time some six hundred One of these, the f / finUs 


} 


species of fungi are known to attack epideus, has been repeate lL on 











{(OMPONENT PARTS OF THE APPARATUS USED FOR THI 
MAT 
test specimens in the laboratories’ test 


‘‘varden’’ at Gulfport, Miss., and on 
poles in widely 
United 


resistance to 


States. It marked 


pe ISSeCSSCS a 


certain organic preserva- 
tives, and is mentioned by several inves- 
tigators as being of wide-spread economic 
importance in the decay of building and 
Another 


exerts a 


structural timbers. fungus, 
Le noite s 


resistance to organic preservatives, but 


trabea, also strong 


since the type of decay produced is 
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WOOD-BLOCK ASSAY OF PRESERVATIV 


unique in that it takes place primarils 


the surface, this fungus is also includ 





in most tests. The resistance of Fon 


roseus varies greatly, but this flat-gr 
looking fungus mas 


ing and innocent 


an occasional virulence which makes 

an essential member of every test. 
Another organism ineluded in all test 

identified 


attempts by several mycological autho: 


has not been as yet, despit 





It masquerades under the designa 
tion U-10. 


ties. 





Isolated a few years ago fr 
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pine 


Pa decayed 


telephone pole, it is 
especially valuable when a quick indica 
tion of the value of a new preservative 
s needed, as it is capable of producing a 
loss in about 


very appreciable weight 


three months. When preservatives of the 


inorganic type are under consideration 
common dry-rot fungi are used because 
of their specific resistance to this par- 
ticular class of compounds. From time 
to time other wood-destroy ing organisms 
have supplemented those in regular use 

To aid in interpreting the results of 


tests on the efficacy 


of a preservative, 
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WOOD PRESERVATIVES vg 


and vigor of the 


the 


Based on 4 


second 


intensity 


erowth as the maximum, 


2—4 would mean that the block was partly 
covered with normal growt and 4-2 
wholly covered with sparse growth A 
second measure is the we iit Oss col 
puted from the equilibriu eights be 

fore and atter exposure to the Neus 
with corrections for leaching, volatility or 
other causes as manifeste t! ocu 
lated but treated test-blocks Che third 
basis for judging the merits the pre 

servative is the dissection strength 
rating determined by breal he blocks 





1 
\ 
GROWTH ON UNTREATED SOUTHERN PI PWOOD OF FO ) 
VERY TES THE FUNGI FROM LEFT TO GH I ae 
seus, AND AN UNIDENTIFIED SPECIES 7.3 oO FRO 
ED s I THE SPECIMENS WERE REMOVED FRO oO 





intreated controls are also exposed to the 
different test funel . and treated controls 
ire put through the entire test evcle with- 
out These 
aluable indicators of the nature of 
the 


volatility and chemical stabil 


inoculation. controls are 
the 
preservative from standpoint of 
solubility, 
tv; and particularly of the strength lost 
by the exposed blocks. 

Three 


SULreS ot 


criteria available as 
the 


there is 


are mea 
value of a 
the 


Ss made every four weeks with reference 


presery ative 


Kirst erowth rating which 


to the untreated norm. This rating is 
lesignated by a pair of numbers, the first 
f which indicates the extent of the test 
block covered with the fungus, and the 





Int Sinail pleces a I | i! 
thie uninoculated 1 ‘ i 
similar manne! 

This modifica S 
block test methods Is no « rt nabie of 
still further develop 
ears experlel vit} le 
case histories r mal . tives 
which show a if bh 
tween results of this a erated a eX 
pensive aborato} teat ani 4] wer 
severity tT The met HSCS 
he ©} ZeCU hy This ~ N 
essentia the ell il ne q ! 
and me re 
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THE ANATOMISTS’ ANNIVERSARY MEDAL 


FIrry years ago a group of men inter- 
Washington, 
and founded the American 
Anatomists. 


ested in 
<5 
elation of 


anatomy met in 
Asso- 
Joseph Leidy, 
professor of anatomy at the University 
of Pennsylvania, was chosen president 
This vear the association celebrated the 
fiftieth anniversary of its founding, at 
the annual meeting held at the University 
of Pittsburgh from April 14 to 16. In 
connection with the celebration, portrait 
shown 

The 
face of the medal shows in bold relief a 
the head of 
Leidy , and around the edge is the inserip 


medals of Leidy were struck, as 


In the accompanying photographs. 


profile view of Professor 


tion—Joseph Leidy, 1823-91, Ist presi 
dent, American Association of Anato 
mists, 1888-91. On the back in island 


relief are the words ‘‘To celebrate fifty 


vears of achievement,’’ and beneath is a 


ry 
rhe 


bronze, two and a half inches in diameter 


spray of laurel. medals are of 

The designs for the medal were made 
by Dr. R. Tait McKenzie, who from 1896 
to 1904 was demonstrator of anatomy at 
MeGill that 
period was a member of the American 
In 1904 Dr 
McKenzie became professor of physical 
then 


University, and during 


Association of Anatomists 
education at Pennsylvania Ile 
divided his time between his professional! 
duties and seulpture, and in the latter 
field he 


athletes in action and his war memorials 


won renown for his statues of 
The association was especially fortunate 
in having one of its former members als 
a distinguished sculptor, who could doe 
justice to the subject. Dr. McKenzie took 
idea with enthusiasm. As 


a basis 


up the 
ror Leidy ’s head he used a 
Dan Cl Hluntineton. 
life, and a Gutekunst photograph, take 


\These 


In a harmonious way to produce a head 


portrait by 
painted Ih mica 


at a later period he has combined 


of great dignity and powet 


The suggestion of striking a medal 
bearing the likeness of Professor Leidy 
came from Professor Frederic T. Lewis. 
president ol thre “association and Was at 


once accepted as befitting the or 
A committee Philade 
to arrange for the meda The 
Professor Charles W 
Burr, a former student and great admirer 
ol Leics Henry Il. Donaldson and Wil 
lam H. F. Addison To the ynmittee 
1 John ¢ 


Pittsh rol ana Ed 


‘CASIO 


was formed in phia 


eommil 


Tee ConsIStTecdt of 


| er added Dor aldson. of 


were la 


the University of 


mond J. Farris, of the Wistar Institute of 
Anatomy The committee suffered a 
evreat 1OSS by the cdeatl ol Professo1 
Ilenry I] Donaldson, who died in Janu 
ary of this vear, and recently all have 


Mehken 
Ss, pel haps, the last 


Undoubtedh iT 


been shocked by the death of Dh 
zie. The Leidy 


work that he completed 


medal 


will be more highly prized as the vears 


pass 


} 
recounized as one 


Leidy is everywhere 


of America’s foremost scientists, and his 
selection as first president was of great 
value to the vounYg socre4nrts Krank i! P 
Mall, in his presidential address to the 
association in Decembe 1906, said of 
Leidv: ‘‘The greatest this brilliant 
eroup Was Leidy nm tactil ist reat 
est teacher Of anhate 1 ! s 
dents this nit has Se lis 
ideals wel t tl hig ~ nd his s 
tifie ais ries ! 5 
rate trib ' | , 
al 1] 
ence \ , 
tions >} 
over ft] { 
hich R | 

‘ ‘ (; ! \ r ‘ 
+ os rie ' ] ’ 
Tihie rt xT T | x 








HRD 


and consid- 


Human 186] 


ered it the clearest and most straightfor- 


Anatomy os 


ward presentation of the subject possible 
for the 
edited an 
‘*Anatomy,”’ 
1849 


ing of anatomy began at 


beginning student. Leidy also 


American edition of Quain’s 


which was published in 
Leidy’s connection with the teach 
his graduation 
in 1844, when he became an assistant in 
The 
prosector to 
L854 
professor of anatomy 

‘*He knew 


opportunities, *’ 


room next year he 


the dissecting 


was appointed Professor 


Horner, and in succeeded him as 
his anatomical 
Charles Sede- 
‘*a Phila 
delphian by his birth, by his career, and 


? " 
this me 


how to use 
declared 


wick Minot, who admired him, 


by his death, and no eitizen of 


tropolis has more deserved publhie honor 


than he yet his interests were uncon 
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fined by any narrow discipline Hy 
searched all sorts of animals, finding ma 
terial for 597 listed publications, among 
them 


Fundamental studies in vertebrate 


‘classics of American science 

pale 
ontology, the splendid monograph on rhi 
zopods, the discovery of encysted trichin 

in pork, the transplantation of cancer 
cells to the frog, and researches on the 
comparative histology of the liver and th 
184 
readily re 


intimate structure of cartilage in 
and 1849, 
called 
noble and unflagging devotion to science 
Th se art 


has 


admirably portrayed in this notable am 


are among those 


Clear vision, perfect modesty 
are qualities to commemorate 


Leidy’s traits, which the sculptor 
medal 

WituiaAM II. F. Appison 
U RS or P S AN 


versary 


THE ANNUAL MEETING OF THE NATIONAL ACADEMY OF SCIENCES 


THI seventy fifth annual meeting of 
the National Academy of 
held on April 25, 26 and 27, 
Constitution 


Sciences was 
1938, at the 
Ave- 
nue in Washington, with a hundred and 
The 


inter- 


academy building on 


twenty-four members in attendance 
scientific sessions were unusually 
thirty-two were read: 


esting ; papers 


although these were of necessity some- 
what technical in character, each speaker 
made a sincere effort to present the gen 
eral results of his research work and to 
emphasize their significance rather than 
to discuss details understandable only to 
that field 


has proved that it is not an easy 


the specialist in Experience 
task to 
before 
the 


papers 


prepare a paper Tor presentation 


ence of 


the 


the general scientific au 
The 
the 
clearly that this difficulty was realized 


academy excellence oft 


recent SESSLOLIS showed 


given atl 

The distribution of the papers among 
the different fields of 
tronomy 3, mathematics 4, 


») reolooy l, 


science Was as- 
physics S, 
chemistry : veography l, 
paleontology i. biophysics 5, biology l, 


botany 1, physiology 1, pathology 1, psy- 


chology 2 and anthropology 1. Twenty 


given by members of 


four papers were 
the academy and eight by scientists intro 
duced by members. The Monday evening 
public lecture was delivered by Dr. James 
Memorial Hospital in New 
on the subject ‘‘The Publix 
Problem.”’ His illumi 


nating and authoritative address on the 


Ewing, of 
York City, 


i] 


and the Cancer 
present status of cancer research and on 
the relation of the public to it was closely 
followed and greatly appreciated by the 
audience eager to learn of the many fac 
tors that enter into this difficult problen 

The large number of reports from the 
field of phivsics indicated the continued 
interest in this fruitful branch of science 
Dr. R. W. Wood reported upon new large 
diffraction gratings, ruled on alumuin:zet 
pyrex blanks, by which 75 per cent. of th 
heht 


concentrated in 


of the visible spectrum 


incident 


the second order spec 


trum; by another grating, 85) per cent 


of vellow light is concentrated in the first 
Drs. W. W. Coblentz 


Stair deseribed a new method that 


order spectrum. 
and R 
utilizes unmanned balloons for exploring 
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radiometrically the ultra-violet solar in 
tensities in the stratosphere, thereby ob 
taining information on the distribution of 
ozone in the atmosphere to a height of 19 
kilometers. Drs. I. S. Bowen, R. A. Milli 
kan and H. V. Neher presented new evi 
dence on the nature and origin of incon 

ing cosmic rays. Dr. H. E. Ives reported 
upon the results of an experimental study 
of the rate of a moving atomic clock as 
furnished by the Doppler effect in cana! 
ravs whose velocities can be accurately 
controlled by use of the Dempster canal 
ray tube. In the tube a small concave 
mirror Was inserted so that the end-on 
observation gave, on one plate in the spec 
trograph, the displaced spectral lines due 
to motion toward and away from the spec 
trograph slit. On the assumption of 

stagnant ether, this experiment estab 
lishes the physical reality of the Larmor 





Lorentz variation of clock rate and the 
Fitzgerald contraction Dr. E. Kasner DR. WILLIAM B. MACNIDI 
outlined a new method of approach to the 

geometry of motions and whirls. Drs. O 

L. Inman and A. F. Blakeslee described 

the absorption spectrum of a new type of 
chlorophyll resulting from a_ recessive 
palemutation in the jimson weed (Datura 
stramonim Drs. Hl. C. Urey, Hl. G 
Thode and G. E. Gorhan reported upor 
a new method for the concentration of 
isotopes of nitrogen and sulfur by chen 
cal means. Drs. R. D. Evans and R. S 
Harris described the metabolic effects of 
ingested radium in rats; this leads ulti 
mately to the production of osteogenic 
sarcoma Drs. W. J. V. Osterhout and 
J. W. Murray described experiments on 


the movement of water from concentrated 


To dilute SOLUTIONS throug! hud mem 


branes, a new phenomenon difficult to 
explain Dr. H. Fletcher reviewed ex 
permments on the relation of the intensit 
per cevele of acoustical noise to the 
tensity of a pure tone of given Trequen 





1 


t perceptible avainst the back 


and just 


] ] ] 
fround of nowe: he also showed how 1S 





possible Prom meastrements of ths rn 7) 





DRG 





WOLBACH 


Sil K I OF SSOR OF PATHOLOGIC A 


OM ITA ARD M ICA SCHOO 


with change in rrequeney, to compute the 


relation between the frequency of the 
tone and its position of maximum stimu 
lation along the basilar membrane. Dr. 
W B. Seott the 
studies on members of the camel family 


North 


else during the Tertiary period 


presented results of 


existent in America and nowhere 
Toward 
the end of this period they migrated to 
America and to Asia 
longer found wild in North America 


In his address before the 


South and 


are no 
academy at 
he alluded 
in detail to the fiftieth anniversary of the 
1915 at 
addresses 
high 
from this country 

briefly to 





its annual dinner President Li 


academy in which a number of 
given by 
fficials 
and abroad. He re- 
the 
academy during the world war as scien- 
tific the government, to the 
organization of the National 


Council by the academy in 1916 and to 


remarkable were 


scientists and 


rovernment 


ferred activities of the 
adviser to 


Research 


its major activities during the past 19 


vears since the war. He mentioned with 
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THURSTONE 


DR. L. I 


PROFESSO OF PSYCHOLO ‘ S OF 


CHICAGO 


special pleasure the Pilgrim Trust Le 
tureships initiated by the Roval sSociet 
through 
ment between the Roval Society of Lor 
National Academy of Se 
ences, whereby for a period of six vears 
Trust 
annually. The 


established agres 


and recently, 


don and the 


Pilgrim lecturer IS TO he chose 


first lecturer is to be ar 


American scientist appointed by the 


Roval Society to vlve a tecture hefore t} { 


Roval Society ° the second lecturer IS 
be a British scientist appointed by thre 
academy to give a lecture the following 


Academy In Washineton 


Royal Society 


vear before the 
The 


Irvine 


has appointed 1) 
member of the acad 


Trust Le 


Langmuir, 


emy, to vive the first Pilerim 


ture in December « this Vear 1h Londo 


Two evold med ils, 


April 28, 1937, 


at the annual dinner 


awarded by the acad 
emmy on were presente 

The Agassiz Medal for oceanography 
awarded to Edgar Johnson Allen, dire 
tor emeritus of the Ply mouth Laboratory 
of the Marine 


Biological Association of 

















rn , 
4 
4 


Plymouth, En- 


his personal 


the United Kingdom, 


gland, ‘‘in recognition of 
researches on marine biology and of the 
creat influence which he has exerted on 
the study of marine organisms in their 
the 
The presentation address was made by 
Dr. E. G. 
mittee that made the award. 


relation to marine environment 
Conklin, member of the com- 
The medal 
was received, on behalf of Dr. Allen by 
Mr. Leander MceCormick-Goodhart of the 
British Embassy for transmission to Dr 
Allen through diplomatic channels 

The Public Welfare the 
Marcellus Hartley Fund was awarded to 
Willis Rodney Whitney, 


Electric Company research laboratories, 


medal from 


of the General 
‘*in recognition of his outstanding work 
in the fundamentals of scientific research 
for the public vood,”’ 
made by Dr. A. W. 
that 


The presentation 
Hull, 


recomn- 


address was 


chairman of the committee 
mended the award. 

At the business meeting held on Wed- 
27, the 


and members were elected : 


nesday, April following officers 


Vew members of the coun 
F. K. Richtmyer, Cornell University 
E. D. Merrill, Arnold Harvard 


University 


Arboretum, 


Vew foreiaqn associates of the 


Alfred 


University of London 


academy 


Fowler. professor of astrophysics, 


Pierre Janet, professor of psychology, Co 


lege de Fran ( 


> 


S. P. L. Sérensen, director of the chemica 


PROGRESS OF 
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‘ ' 
‘ Z 
D. M. S. Wats J 
( or Lov 
\ } j 
{ D 1 Ai : ( 
I g 
W H n | I ( 
ni 
Edward Adelberg D S s U1 
sity, Miss 
John Adam Fleming, D 
’ Mag sm, ( y 
Wasl gto 
I} ki kK ( 
f Techn g 
\W en WK ill I s, M | 
leche g 
W im deBer Mac? 
f North Ca ! 
( Shipp Mar I | s 
Pheop! si t | ! l 
iv is 
Worth Huff R sh, | I 
I s John Stadler, | M 
George Wa Stewa I 3 I 
Marshall Harvey Ste iH I 
I s Leon Thurst { ( 
Simeon | Woll i M 
Schoo 


The present membership of the acad 
emy is 505, with a membership limit ol 


390; the number of foreign associates Is 
40 with a limit of 50. 

The 
vear on Uk tober 24. 


versity of North 


meeting wil he held this 


25 and 26 at the Un 


autunn 


Carolina 
F. E. Wricur, 
Home Secretary 


SCIENCE AND THE NEW YORK WORLD'S FAIR 


‘*To tell the whole story of modern sci- 
entific research instead of a single chap- 
ter—as far as practical, to add a working, 
scientific display to every major exhibit.”’ 

This was the difficult ideal set for the 
New York World’s Fair 1939 by Grover 
A. Whalen, president of the Fair Cor- 
And it is an ideal that 


close TO complete reall 


poration. will 
come amazingly 
zation. Instead of divorcing science from 


life and isolating it in a separate hall, the 


eXposition Will attempt to show the 
tionship of science to the industries 
occupations of daily existence by wl 
men gain their bread and butte) 

To carry out this plan, Mr. WI 
unceed the appoint 


recently am 


Dr Crera dl Wendt 


director of the A 
ican Institute of the City of New Yor! 
to draw up a pla or ei ura ! “il 
coordinating scientific displavs > 


before the appointment ot 1)y Wendt 
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however, much progress had been made avoiding them in his home 


1 this direction. where.”’ 


Tnnumerable examples could be cited For the first time in any 


as, for example, the building of a model exposition, a large separat 


. town to demonstrate all that traftic engi now nearing complet 
neers and architects and manufacturers medicine and public healt! 
and construction engineers have done to ing is divided into three » 


make possible a comfortable and gracious of great size—the Hall of 
way of living. Or the demonstrations of | of Medical Science and t 





ii) 
al 


Mat 


e Ha 


how new industries grow out of abstract Health 
scientific research, as will be done by the The Hall of Man, its interior 
Radio Corporation of America in the first like in design, is to dominate t! 
: exhibit of practical television. Ine The sound of a low, measu 
One of the most interesting scientific sation permeating this vast char 
exhibits, however, will be the one telling be discovered to be the hearthbe: 
| 
fe et 
Fi, 
i hes vada 
‘ 
THE HALL OF MEDICINE AND PUBLIC HEAI | 
I 0 oO | 0 < 
AMONG TH s ODELS O o 
I SITO Oo ) oO 
of the age-long struggle of science against miposing TS-foot stat 
disease and mortality nye at one end of the | I} 
‘This is not to be an exhibit for doe transparent, vet accurate 
ts.’’ said Mr. Whalen in announcing hiculal will disclose the 
committee of eminent physicians ap nes of everv organ wit! 
~ unted to develop the display ‘*It is has encowed the adult | , hy) 
an exhibit, however, in which the medical surrounding this fia ! 
profession surely will be deeply inte transparent models will s] the} 
ested. We want to have the subject of of respiration and divest 
medicine and public health brought to of eve and ear and bra 
the consciousness of the average man of growth and reproduction 
We want him to realize what is available In the Hall of Medical S 
to him in both knowledge and technique, of lifelike dioramas will tell tl 
to appreciate dangers and the means of 








tT! 
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beginnings in imitative magic and the 
incantations of witchmen. One exhibit 
will show a marketplace of ancient Baby- 
lon or Nineveh, with a sick man earried 
in by his friends to seek the help of any 
casual passerby. 

Another will show the barber-surgeon 
of the Middle Ages, with his crude un- 
sterilized instruments, ready to shave the 
patient, extract a tooth or bleed him, all 
with equal assurance 

Contrasted with this group will be the 
entire story of modern hospitalization 
with a staff of chemists, bacteriologists 
and biologists, behind the scenes in lab- 
oratories, perhaps never seeing the pa- 
tient, but bringing all the resources of 
science to accurate diagnosis and treat- 
ment Every step in the process of hos- 
pitalization will be shown——admission of 
the patient, diagnosis, nursing care, the 
operating room with its extraordinary 
precautions against infection, convales- 
cence and final discharge of the cured 
patient. 

Equally complete will be the exhibits 
in the Hall of Public Health, where the 
story of home and municipal sanitation 
with kindred topics will be presented in 
a dramatic fashion that entertains while 
Here will be a series of ex- 
harmful 
Even the scientist whose 


it educates. 
hibits exploding popular vet 
superstitions 
specialized activities lie in other diree- 
tions may find here much that is as sur- 
prizing as it is informative. 

Similar exhibits will mark other sec- 
tions of the fair. In the transportation 
section, for example, will be exhibits tell- 
ing in pictorial form the entire story of 
man’s search for rapid, comfortable, safe 
Another will tell the 
progress of aviation, showing all the 


means of travel. 


scientific steps by which safety in the air 
has been achieved. This will inelude a 
complete demonstration of instrument or 
‘*blind’’ flying, 
which the pilot whose vision is obscured 


showing the means by 


by cloud or mist or snow ean take off, 


navigate and land with little if anv more 
trouble than in clear weather 


In a sense, the construction of the New 
York World’s Fair itself is an almost 
melodramatic demonstration of scientifi 
achievement. 

kor two centuries, most of the 1,216! 
acre site in Flushing Meadow Park was 
regarded as a useless tidal marsh. On a 
part of this marsh had been dumped oven 
a period of many years 50,000,000 ecubi 
yards of ashes and refuse. It seemed a 
difficult enough undertaking to trans 
form this waste land into a sightly park 
to say nothing of creating there a magi 
city with an average population of 300 
000 inhabitants. 

The first step was to take borings ove 
the entire site 
100 feet 


piling would have to be driven This 


many of them as deep as 
to find the exact depth to whic! 


task was completed before the first steps 
of construction were taken. 

The entire surface had to be vraded 
Almost 7,000,000 vards of ash fill and 
meadow mat had to be moved and redis 
tributed, 
these crude materials by the aid of chemi 


Topsoil had to be created from 
cal engineers. All these immense unde? 
takings were achieved. 

Now, a year before the opening date of 
April 30, 1939, more than thirty-five 
buildings are in an advanced state of 
construction, seven are completed, thou 
sands of trees up to 50 feet tall have been 
planted, and construction is well ad 
vanced on 17 miles of roads and 34 miles 
of walks. Approximately $10,000,000 
has disappeared below ground in sucl 
vital improvements as electric wiring 
sewers and drains, water mains and tel: 
phone cables. 

The total cost of the fair will be ap 
proximately $150,000,000. The Federa 
Government, 37 states and 64 foreig 
governments have taken steps towar 
active participation. Total attendance at 
the fair is expected to be 50,000,000 
Average daily attendance is calculated at 
250,000, with as many as 800,000 on spe 
cial occasions. 
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Some Fundamental Aspects 
of the Cancer Problem 


Principles and Methods 
of 


Symposium sponsored by the Section 
on Medical Sciences of the American As Tree " Ring Anal sis 
sociation for the Advancement of Science y 
at Atlantic City, N. J., published under 


By WaLpo 8. GLocK 
the direction cf the following committee ; 


of workers in medical science: William WITH A FOREWORD BY A. E. DOUGLASS 
Charles White. Chairman: Vincent du AND A CONTRIBUTION BY G. A. PEARSON 
Vigneaud, C. C. Little, Esmond R. Long, ; Sas 

and Carl Voegtlin. Edited by Henry B. Price $2.00 in paper, $2.50 in cloth 
Ward. These papers bring out the ad- . Bn eumeatiies of te Genitals off 
vances recently made in cancer research tree-ring analysis including the tech 
by leading investigators along the three niques of reading, of cross-dating and 
main approaches to the problem: biology, f chronology building 

chemistry and physics. A summary of II. The results of a nearly complete disses 
the papers will be found in Science for tion of a ponderosa pine to determine 
Februarv 5. 1937. the nature and uniformity of the rings 


throughout the trunk 


Price, cloth, $2.50; paper, $2.00 
, pap III. A discussion of the specific indicators 
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hich reves limate and the principles 
THE SCIENCE PRESS which eethe pauls the wes of tees 
3941 Grand Central Terminal rings as climatic indicators 
New York, N. Y. CARNEGIE INSTITUTION OF WASHINGTON 
Lancaster, Pennsylvania WASHINGTON, D. C. 
MATERIALS FOR A HISTORY 
Statistics concerning the history, organization, and work of more than 530 
botanic gardens located in 75 countries, from 340 B.c to 1937 a.p. 205 pages 
Price, $2.00. By mail, $2.25. 
All Forms of Life in Relation to Environment 
Established 1920. Quarterly. Official Publication of the Ee al Societ? 
of America. Subscription, $4 a year for complete volumes (Jan. to De Parts 
of volumes at the single number rate. Back volumes, as available. $5 eac! Singl 
numbers, $1.25 post free. Foreign postage: 20 cents 
A Periodical Record of Investigations Bearing on Heredity and Variation 
Established 1916. Bi-monthly 
Subscription, $6 a year for complete volumes (Jan. to Dee Parts of 
volumes at the single number rate. Single numbers, $1.25 post free Back 
volumes, as available, $7.00 each. Foreign postage: 50 cents 


Orders should be placed with 


The Secretary, Brooklyn Botanic Garden 
1000 Washington Ave., Brooklyn, N. Y., U. S. A. 
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RECENT BOOKS OF SCIENTIFIC INTEREST 


Industrial Chemistry. Emi RAYMOND RIEGEL, Scientific Illustration. Joun L. Rmaway | 


' ’ : » = 2 ‘ : 
3rd Edition (1937 851 pp Illustrated. $5.75. trated. xiv+173 pp. $4.00. Stanford Unive: 
Reinhold. a 

The most complete and readable survey of the whole 
field of chemical industry that has ever been offered \ practical working 1 nual of the principk 

rl al g public Explains intricate 

to the English speaking publi , 
industrial processes in clear, graphic and accurate best practices in the selection of appropriate 
manner, always keeping the economic and commer ial illustrative mater methods of preparation 
significance in view and without the use of mathemati 
cal or chemical formulas beyond the layman’s grasp production 


Plant Hunter’s Paradise. F. KINGDON Warp. II The Essentials of Human Embryology. 2nd 
lustratec 347 pp. $3.50. Maemillan. tion. GIDEON S. Dopps. Illustrated. ix + 311 
— es $4.00. Wiley. 


rhe story of plant-hunting in northern Burma and 


\ textbook, written pri: rily for medical str 
in the region of the sources of the Irrawaddy River - : - 
which resupposes a knowledge of the gross 
on the Burma-Tibet frontier rhis book should be I PI 
microscopic structure of the human body and 
of interest to the geographer, the student of native D» . PEERS ES I . 


signed to interpret and clarify such knowled 
life, the naturalist and the general reader 


Forest Pathology. Joun SHAw Boyce.  Iilus ~s t Atlantis. JAMES BRAMWELL. 288 py 
: arper. 
trated. x+ 600 pp. $5.00. MeGraw-Hill. 


An extensive discussion of the problem of At 
A survey of the diseases of forest trees and of forest 
Me in which the writings and conclusions of aut] 
yrroducts and how they can be controlled rhe or 
atte from Plato to Ignatius Donnelly and to Lewis Sy 
ganization of the book is based on the part of the 
-d ire examined and the most recent scientific 
tree affected rather than on the organism causing the 


ind chief modern theories are set forth 
diseased condition 


Nature Photography Around the Year. 
\. Morris Illustrated. xvilli+ 251 pp. + 
Appleton-Century. 


The Carbon Compounds. 3rd_ Revised edition 
C. W. Porter. viil+ 495 pp. $4.00. Ginn. 


\ textbook for n elementary course in organi An almanac of nature subjects and a manual « 
chemistry which gives many references to current structions and suggestions for the nature pl 
periodical literature and the best of the reference rapher, which tell when nd where subjects s 
books Its scope is limited to fundamental prin¢ iples be looked for and what special features they I 
and general reactions for the nature photographer 


College Physics. Henry A. PERKINS. IIlustrated Some Fundamental Aspects of the Cancer P 
ix + 820 pp. $3.75. Prentice-Hall, lem. Edited by H. B. Warp. 248 pp. # 
Science Press. 
rhe chief aim of this book is to explain the difficult a 
rhe current status of the cancer problem pres 


portions of physics fully and clearly, to introdu-« by thirty-one professional workers in cancer res¢ 


modern physical ideas and yet to retain those aspects The volume is based upon a symposium sponsor 
. : the section of medical sciences at the Christ: s 
of classical physics which are still valuable as the ings of the American Association for the Adv 
basis of its principles of Science 


Books previously announced will be given space six times on this page for $12.00 
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: Paolo Bonetti. 
IS THE ONLY REVIEW the contributors to which are r nte 
IS THE ONLY REVIEW that has a really world-wide cir tion 
IS THE ONLY REVIEW of synthesis and unification of science, that deals 





the newest and most fundamental] problems of all branches of knowledg: scientifie pl 

phy, history of science, scientific teaching and advancement, mathemat ge 
ogy, physics, chemistry, biological sciences, physiology, psychology, so gy, | econom 
1¢s, history of religions, antl ropology, linguistics: arti s sometimes cons g 

proper enquiries, such as those on the contribution given by the different nations t 
advancement of science; on determinism: on the most fundament 

questions, and particularly on relativity, on the physics of the atom and of radiations; o1 
vitalism. ‘‘Scientia’’ thus studies all the main problems interesting the intellectual e¢ircles 
of the whole world, and re presents at the same time the first suecessf re itlol! 
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IS THE ONLY REVIEW that among its contributors can boast of the most sti sn 
of science in the whole world. 
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the General Secretary of ‘‘Scientia,’’ Milan, sending a } 
country, merely to cover packing and postag 
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For information apply to“ SCIEN TIA” Via A. De Togni, 12—Milano (Italy) 
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uppose I get sick? After all, I'm only 
human. And if | do get a touch of colic 
. or have a nervous breakdown .. . do 


vou know what'll bring it on? Worry! Yes, 
sir, worrying about how long it would take 
us to get the doctor if anything happens. 
bath 
W he n 


happens, you don't 


‘Or suppose a pipe bursts in the 


room? Or a burglar comes along? 
something like that 
write a letter, or go after help on horseback. 
No, sir. 


And what about my mother? She's got 


You hop to a tele phone ! 


BELL 


VONTHLY 


TELEPHONE 
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mark=ting to do. She has to take advantag 


of the bargain sales. Sometimes she needs 
to get in touch with Dad during the day 
And there are errands to be run. Well, s! 

can't do all those 


phone . . . and at the 


things without a tel 
same time give m 
the attention I expect. 

“All Dad needs to do to have a telephon 
is get in touch with the Business Office. I'd 
do it myself if I could just get out. But | 
can't. So is it any wonder that worry 


keeping me awake half the day?” 
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Adventure Shop of Anthony Fiala 


Complete Equipment for 
Explorers, Scientists, Engineers, Hunters and Travelers 








We have Equipped many Expeditions from the Poles to the Equator 


Some ot these exploring parties we equipped with practi ally evervth ng they ne led trom er neering netru 
ments to rifles, ammunition and food. Our tents, made of Equatorial Waterproof Cloth, have stood the 
the tropics and the freezing blasts of the Polar regions 


Let us furnish estimates—write us your wants. 





» Astronomical and 
Terrestrial 


TELESCOPES 


Fifty years of telescope production have had their effect on 
the astronomical world and it is with pride that the Mogey or 
ganization can point to the world wide circulation of its instru 
ments and the accomplishments of the owners Educational 
institutions of every grade, associations with various aims, and 
individuals in all walks of life possess Mogey telescopes. They 
ire to be found in every corner of the United States, in Canada 
in Central and South America, Asia, Africa, and even in Europe 

Mogey & Sons have just developed a new line of astronomical 
ind terrestrial telescopes for the amateur astronomer These 
telescopes ire made with just the same care as their regular in 
struments for observatories but on a production basis so that the 
price has been considerably reduced They are made in 50 
m/m, 2%’ and 3’’. The 50 m/m is a terrestrial telescope 
Ww power, the price of which ts only $27.5 Send for circular 


describing these splendid instruments 
Surveying, Topographical and Navigation Instruments by 
W.& L. E. GURLEY HENSOLDT & SONS 
C.& L. BERGER & SONS CARL ZEISS, Ine. 
AMERICAN PAULIN SYSTEM & OTHER 
HIGH GRADE MANUFACTURERS. 
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er, the most accurate aneroid used for leveling by engineers and geologists 


EASTERN REPRESENTATIVE 


FIALA OUTFITS, Inc. 
ANTHONY FIALA, Pres 
10 Warren Street, New York City 
TELEPHONE CORTLANDT 7-4725 CABLE “AFIALA” NEW YORK 
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Commended by Two Book Clubs 





IN QUEST OF GORILLAS 


By 
PROFESSOR W. K. GREGORY and H. C. RAVEN 


of The American Museum of Natural History 
and Columbia University 


HE story of an expedition under the auspices of the American Museum 
of Natural History and Columbia University to collect adult gorillas in 
equatorial Africa. 


It is the outstanding book on African exploration of the past decade, ranking with such classics 
as Stanley ’s ‘‘ How I Found Livingstone.’’ Readable, authentic and humanly realistic, it offers 
the literary traveller the entertaining and often thrilling companionship of famous explorers 
From the east coast through the heart of ¢ qu itorial Africa the expt dition wends its way westward 
in search of the giant anthropoids. Along the way, black Africa weaves its charm of mystery and 
humor until one feels with the authors the utter timelessness of jungle history. ‘‘In Quest of 
Gorillas’’ will iong remain the outstanding book on African exploration; to read it is to know 
the real Africa. 


Appreciated by Scientist and Layman! 
“The Jungle is Made Vivid” 


‘*The authors are adept at relating scientific details, descriptions of nature, of people and animals 
in flowing conversational style, weaving them together in a tale which is accurate, often beautiful, 
sometimes humorous and always entertaining and informative. ... The black people and the 
small mammals and birds become alive to the reader, and the riotous beauty of the jungle is 
made vivid.’’ Editorial Committee in Scientific Book Club Review. 


“Infectious—a Different Africa Emerges” 


‘* The authors have a generous breadth of interest, taking in geology and sleeping sickness, colonia 
administration, cloud effects over Mount Kivu, and feet, especially human feet. All this is set 
down with a pleasant sense of humor, a quiet insistence on sober truth-telling, and an objective 
point of view which combined with fine photographs, give a sense of reality very new in books 
about African explorations . . . for book-travellers who want to make an interesting trip with 
two stimulating and first-class minds for company.’’ Dorothy Canfield in Book-of-the-Month 
Club News. 


“A Particularly Readable Volume” 


‘*Here is one of the very best books that has been published on African adventure. It ranks 
with that fascinating classic of Henry M. Stanley recounting his adventures in ‘How I Found 
Livingstone.’ . . . The authors have produced a particularly readable volume. The text is filled 
with observations about contacts with the natives and the customs of tribes, with high spots of 
interest and humor. In addition to ethnological notes, there are stories of animal and plant life 
and vivid descriptions of jungles, lakes and mountains. . . . The authors go on to describe the 
search for and contact with the giants in a fascinating and thrilling fashion.’’ Raymond L. 
Ditmars in New York Herald Tribune Books. ; 


271 text pages; 119 pages of illustrations. $3.65 postpaid 
THE DARWIN PRESS - NEW BEDFORD, MASSACHUSETTS 















































EXCITATION 
PHENOMENA 


Volume IV of 


COLD SPRING HARBOR SYMPOSIA 
ON QUANTITATIVE BIOLOGY 


36 papers (370 pages) including edited discussion and a large number 
of text-figures; and an index. Covers fundamental physico-chemi- 
cal phenomena related to the excitatory state; physical, chemical, and 
mathematical aspects of excitation in muscle and nerve; effects of 
pressure; properties of the synapse; cerebral potentials; etc. Authors: 
W. &. Amberson, G. H. Bishop, H. A. Blair, L. R. Blinks, E. Bozler, 
D. W. Bronk, D. Brown, McK. Cattell, K. S. Cole, G. Coppée, H. J. 
Curtis, H. H. Dale, H. Davis, W. O. Fenn, E. Fischer, A. Forbes, 
R. W. Gerard, H. Grundfest, S. E. Hill, H. Hoagland, H. H. Jasper, 
G. Kato, L. Lapicque, L. G. Longsworth, D. A. MacInnes, A. M. 
Monnier, W. J. V. Osterhout, G. H. Parker, C. L. Prosser, N. Rashev 

sky, A. Rosenblueth, F. O. Schmitt, T. Shedlovsky, C. C. Speidel, 
J. Z. Young. 





Volumes I (Surface Phenomena), II (Growth), and III 
(Photochemical Reactions) still available. Single copies of any 
volume: $4.50. New subscription orders for all volumes as 
they appear: $3.75 per volume. Tables of Contents can be 
obtained from THE BIOLOGICAL LABORATORY, COLD 
SPRING HARBOR, L. I., N. Y. 









































A Time- Tested Service 
for the Busy Scientist 


Tested by time—proved by time, mem- 
bership in the Scientific Book Club is the 
logical solution to the problem of the scientist 
whose time for browsing and reading is limited. 


Specialists in all the branches of science, the members 
of the Editorial Committee and Advisory Board do the 
preliminary work of discovering the books most worth 
your while. Their reports, authoritative and concise, 
are presented each month in the Scientific Book Club 


Review. 


Members of the Club have then only to await the 
arrival of the primary selection if they want it. They 
may select some supplementary choice or refuse the 
entire list, if they wish. 


No important book is overlooked. 


Complete satisfaction is guaranteed, for any book 
may be returned after examination. 


You owe it to yourself to test this timeworthy service. 
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Scientific Book Club, Ine. 


EDITORIAL ( 80 Lafayette Street, New York, N. Y. 
COMMITTEE 


You may enroll me as a subscriber to your service and 
send me withont cost PRIMITIVE INTELLIGENCE AND 
ENVIRONMENT by S. D. Porteus ($3.00 edition). I am 
not committed to take more than six books during the com 
ing year and I agree to notify you promptly during any 
month in which no book is wanted. The price of the 
book sent to me each month is to be the publisher's price 
plus postage. A bill is to be sent with each book = I 
agree to pay it within 10 days of receipt. M33 


Dr. Kirtiey F. Matuer, Px.D., Sc.D 
Chairman 


| 

»{ 

Dr. ArtHuR H. Compton, Px.D., | 
LL.D., Se.D. { 

Dr. Harian T. Stetson, Px.D. 
| 

‘ 


Dr. Epwarp L. THornoice, Px.D., 
Sc.D., LL.D. 


Address ... 


City and State 
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